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[57] ABSTRACT 

In advanced digital netwc^ks for providing selective point- 
to-point conimiinications between subscribers tcnninals and 
iH'oadband server equipment operated by a plurality of 
independent information service providers, routing through 
the network is controlled by functionality identiiied as a 
Level 1 Gateway. The Level 1 Gateway will perform a 
vari^ of functions including communications p«t man- 
agement of transniissions of information between subscrib- 
ers and servers, processing of billing Information and ses- 
sion management. Tho Levd 1 Gateway generates menus of 
providers, either as a function of providers available through 
a particular portion of the network or in a customized 
fa^on specified by individual subscribes. The Level 1 
Gateway may also provide a PIN number functionality. e.g. 
to permit parents to limit which providers their children can 
access. The Level 1 Gateway is itself an interactive device 
in tiiat subscribers can input information and receive display 
information from the Gateway to define or modify their own 
video dial tone service through the network. 

11 Claims, 13 Drawing Sheets 
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FIGURE 2A 



******************** 

* PLEASE CALL * 

* 1-800 -###.#### * 

* TO SUBSCRIBE TO * 

* BELL ATLANTIC * 

* VIDEO DIAL TONE * 

* S E RV I CES * 

**********#****^^^^^ 



FIGURE 2B 
****************^^^^ 

* YOUR VIDEO * 

* PROVIDER * 

* PREFERENCE IS * 

* NOT RECOGNIZED * 



* PLEASE STANDBY * 

* FOR A MENU OF * 

* VIDEO PROVIDERS * 

**************:^^^^^^ 
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FIGURE 2C 



* WELCOME TO * 

* BELL ATLANTIC * 

* VIDEO DIAL TONE * 

* SERVICES * 

******************** 



FIGURE 2D 

VIDEO PROVIDERS: XX 

QQ QQQQQQQQQQQQQQQ 
QQ QQQQQQQQQQQQQQQ 
QQ QQQQQQQQQQQQQQQ 
QQ QQQQQQQQQQQQQQQ 
QQ QQQQQQQQQQQQQQQ 
QQ QQQQQQQQQQQQQQQ 
QQ QQQQQQQQQQQQQQQ 
QQQQQQQQQQQQQQ ^ 
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*********** :S ^ ^ ^ ^ ^ ^ ^ ^ 

* PLEASE STANDBY * 

* FOR CONNECTION * 

* TO * 

* QQQQQQQQQQQQ * 

******** **%^*^*%'i'i * ^ ^ ^ 



FIGURE 2F 

* TEMPORARY * 

* NETWORK PROBLEMS * 

* * 

* PLEASE TRY AGAIN * 

* LATER * 
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FIGURE 2G 

* TEMPORARY * 

* NETWORK PROBLEMS * 



* PLEASE TRY AGAIN * 

* LATER OR SELECT * 

* ANOTHER PROVIDER * 



FIGURE 2H 
******************** 

* THIS PROVIDER IS * 
CURRENTLY NOT * 
A VA I LABLE * 



* 
* 
* 
* 
* 



* 



PLEASE TRY AGAIN * 

LATE R * 

***************^^^^^ 
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FIGURE 21 

* THIS PROVIDER IS * 

* CURRENTLY NOT * 

* AVA I LABLE * 

* * 

* PLEASE TRY AGAIN * 

* LATER OR SELECT * 

* ANOTHER PROVIDER * 



FIGURE 2J 

* THIS PROVIDER'S * 

* PORTS ARE BUSY * 

* * 

* PLEASE TRY AGAIN * 

* LATE R * 

******************** 
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FIGURE 2K 

* THIS PROVIDER'S * 

* PORTS ARE BUSY * 



* PLEASE TRY AGAIN * 

* LATER OR SELECT * 

* ANOTHER PROVIDER * 



FIGURE 2L 
******************** 

* YOUR CONNECTION * 

* TO THIS PROVIDER * 

* HAS BEEN DENIED * 



* PLEASE CONTACT * 

* THE PROVIDER * 

*************:(.:jt^5j.5|,s(.5„ 
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FIGURE 2M 

* TECHNICAL 

* DIFFICULTIES I 

* * 

* ^ 

* PLEASE CALL YOUR * 

* SET TOP PROVIDER * 
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LEVEL 1 GATEWAY FOR VIDEO DLVL service to subscribers over the public switched telephone 

TONE NETWORKS netwcok. A menu of video prograniming information is 

displayed at the subscnber's premises by a set-top terminal 

This application is a division of application Ser. No. and a TV set. The subscriber may transmit ordering infor- 

08/304,174 filed Sep. 12. 1994 abandoned. 3 mation via the public switched telephone network to the 

indq)endent video infoimatioo providers. Video program- 

TECHNICAL FIELD mng may be accessed and transmitted to the subscriber 

The present invention relates to routing and access contr<rf directly from a video information provider (VIP) or through 

and billing functionalities in video distribution networks * buScx located at a central office (CO) serving the 

capable of providing subscribers with access to multq)le ^° subscriber. 

information service providers. Connectivity between the central office and the subscriber 

for transmission of video data is provided by an asymmetri- 

BACKGROUND ART ^al digital subscriber line (ADSL) system. ADSL interface 
Distribution of full motion video data has evolved from central office multiplex digital video infonnation 

early television broadcasting to meet viewer demand. Ear- yoioc infcamation to be transmitted to the subscriber 

liest video distribution was by point-to-point wiring between support two-way transmission between the subscriber's 

a camera and a video monitor. This was followed by line and the X.25 packet data network of one or more control 

scheduled television broadcasting of programming over the channels. A con^^imentaiy ADSL interface unit at the 

public air waves. lo tiic 1960s, Community Antenna Tele- subscriber's f^emises separates downstream video control 

vision (CATV) was chartered to provide off-air television ^ signals and voice telephone signals from the line and mul- 

signals to viewers in broadcast recq>tion fringe areas. Later. tiplexes upstream control signals and voice telephone sig- 

undcr FCC regulatiwi, the CATV industry was required to ^ the line. 

provide local access and original programming in adidition to A subscriber can request transmission of video data using 

off-air broadcast signal distribution. a telephone instrument by dialing a Voice Response Unit 

In response, several sources of cable nctwOTk program- ^ (VRU) of a video gateway device, through the voice tclc- 

ming were established. Because of the wide bandwidth phone switch and dialing in selection information, 

available on cable television systems, additional channels Alternatively, the user can access the video gateway device 
were available for the new programming. However, pro- select a video using a remote control device, the set-t«^ 

gramming was generally prescheduied, with the viewer left ^ tenninal and the control signaling channel through the 

to tune to the designated channel at the appointed time to netw(Hk. The VIP*s equ^ment identifies the requested title 

view a particular program and detomines if the title is available. 

To increase revenues, cable television systems have ini- ^ the title is found, the corresponding data file is opened 

tiated distribution of premium channels viewable only by and a reserve idle communications port is identified for 

subscribers having qipropriate descramblers. The subscriber 3 ^ transmission of the video data to an input node of a digital 

tunes the descranobla- to receive a premium channel, cross-oonnea switch (DCS). The video data file is transmit- 

descramble the video and audio infonnation and sitppfy a ted firom the VIP*s video storage device, through the DCS, 

signal capable of reception on a standard television set to the designated ADSL interfaces for transmission to the 

Pay-per-view programs, which evolved later, include requesting subscriber's premises. The ADSL interface on the 

recently released movies, live concerts and popular sporting 4^ subscriber premises demultiplexes the broadband program 

events. Subscribers wishing to view a pay-per-view program transmission off of the subscriber loop and iq)plies die digital 

place an order with the cable operator. At the designated data stream to a decoder unit in the s^-top terminaL The 

time, the subscriber's descrambler is activated by some decoder unit decompresses the audio and video data, and 

control from the cable operator to permit viewing ci the converts the digital audio and video to corresponding analog 

pay-per-view programming. However, the subscriber is still 45 signals. The decoder can supply baseband analog audio and 

restricted to viewing the programming at the scheduled time. video signals to a television receiver, or these analog signals 

there is no capability of delivering programming to a can be modulated to a standard television channel frequency 

subscriber on demand, that is, immediately or at a fca' use by the television receiver. 

subscriber-specified time and date. The pior art video networks have not addressed many 
More recently, several difiFerent wideband digital distri- 50 problems which arise when 4ie networks must be adapted to 
bution networks have been proposed for offering subscribers provide end users with equal access to mult^le video 
an array of video services, including true ^deo On Demand infonnation providers. For example^ the ptUx art documents 
service. The following U.S. Patents disdose refnesentative do not suggest an efficient procedure for accumulating usage 
examples of such digital video distributions networks: U.S. data and billing for the switched network tnoadband con- 
Pat Nos. 5,253,275 to \lirt et al., 5,132,992 to Mut et aL, 55 ncctivity to multiple providers. Also, the prior art systems 
5,133.079 to Ballantyne et al.. 5,130,792 to Tindell et al, have not addressed the need for die interactions of the end 
5.057,932 to Lang, 4,963,995 to Lang, 4,949,187 to Cohen, users with the video dial tone network to be readily adapt- 
5,027,400 to Baji et al., and 4.506387 to Walter. In able to end user demands as well as the need to provide equal 
particular, Litteral et aL U.S. Pat No. 5 J47347 discloses a access to all of the service i^oviders available to each end 
digital video distzibuti(m network providing subscribers 60 a need cleariy exists for an enhanced network 
wbh access to multii^e \^deo On Demand service providers control and billing system, which is both efficient and highly 
through the public switched telephone network, as described user friendly, 
in more detail below. 

U.S. Pat. No. 5,247347 to Uttcral et al., the disclosure of DISCLOSURE OF THE INVE^mON 

which is hereby inccMporatcd in its entirety into this disdo- 65 The principle object of the present invention is to provide 

sure by reference, discloses an enhanced public switched a seamless, smooth approach for connecting a video infor- 

telephone network which also provides a video on demand mation user (VIU) to the video information provider (VIP) 
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of their choice, in a multiple provider environment. The The Level 1 Gateway wiU also store various inf«™» 

«nn^on to die VIP ofdiofce must be p«.vided in a relating to each subscrib«-s sovices and «»n«^l «^ 

ro^criminat<^manner^tmal«.i.e.^ » aS^s.^etrSS^S^Td^eS'^r! 

get to that particular provider. ^.^ ^ Gateway. For example, the user can 

One more spcdftc objective of the present invention is to 5 .^^^ providers to the Level 1 Gateway 

provide effective techniques for billing for tiie oommunica- ^^^^ ^ authorization code or identification number 

tion connectivity services between multiple infcHination ^j^^ ^ ^^^^ before the network should provide a 

service providers and end users through a broadband net- session with equ4)ment operated by those providers, 

wort Many of the fiinctioDS of the Level 1 Gateway relate 

Another objective of tiie present invention is to provide principally to set up, monitoring and billing for point-to- 
efficient techniques for informing subscribers of information point type interactive sessions. However* a number of the 
service providers available to them through the network and Gateway functions also apply to broadcast services. For 
responding to subscriber selections of providers to estabUsh example, fee interaction with the Level 1 Gateway can be 
communication between subscribers and providers. This used to advance order upcoming broadcast pay per view 
objective might include development of enhanced tech- events. At fee time fw the event to begm, fee Level i 
niQues for offering subscriber menus of avaQablc VIP's and Gateway will transmit appropriate nouce to fee ordering 
^ « VTP^. subscriber's terminal. In response, fee terminal may di^lay 
or a vir s. . . , , the nc^icet to fee subsoibo' or fee terminal may automati- 

Afuifeer c^jective of fee present invention is to develop ^"^^^ Z/T^o^ appropriate c^nLmication 
enhanced mechanisms to allow an end user to interact vn^ ^ link through the b«)adcast network to obtain fee wdered 

a selective connectivity broadband conmiumcation network ^^^^ interactive features of tiie Level 1 Gateway also 

to customize services provided to tiiat subscriber through fee p^^t subscribers to spcdly limitations feey wish to jdace 

network. on their broadcast services, e.g. total number of hours of 

Anofeer objective of fee invention is to provide enhanced usage within some defined interval and/or time of day/week 
control over estaUishment of communications between a 25 of permitted usage. The Level 1 Gateway will then control 

subscriber and a particular information service provider, e.g. fee broadcast network and/or fee subscriber's terminal in 

so tfiat only aufeorized subscribers ci that provider can accord wife fee limits defined by fee subscriber, 

communicate and/or so feat subscribers can personally limit Examples of three different networks using fee inventive 

who can use fecir network service to access a particular Gateway functionality are described in detaiL As illustrated 
provider. 30 by such exan^lcs, fee functions of this Gateway can be 

Anofeer objective is to develop nrtwoik control means, inoorporated into a wide variety of advanced broadband 

providing one or more of fee required enhanced function- comnwnication netwc^ks. 

alitics discussed above, which is readily adaptable to use in in anofeer aspect, the present invention relates to a 
a variety of different types of video distribution networks. oetwork gateway which controls a broadband communica- 
The present invention provides a number of the dctaUcd 33 don network. The gateway conqirises a series of appUcation 
network features needed to offer a truly effective video dial modules. A service data module m ai nt ains scndlce data files 
tone service. In particular, fee present invention provides a relating to infamation service jwoviders off^g services 
number of enhanced network functionalities ferougji a gate- tiirough fee broadband communication netwOTk. TTiis mod- 
way node, referred to as fee *Lcvel 1 GatcwayMn a network ule also maintains data files regarding information users 
providing access to multiple service jH-ovidcrs, fee user 40 subscribing to service through fee broadband communica- 
identifies fee provider of dioice to the Level 1 Gateway. In tion network- A service control module interacts with users 
response, fee Level 1 Gateway controls fee broadband through terminals ccMipled to fee broadband communication 
routing functionality of fee network to establish a down- system. In response to selection information from fee uscts 
stream broadband communication link and a two-way com- terminals, fee service control module uses fee data files 
munication signaling link between fee provider and fee user. 45 maintained by fee service data module, to generate requests 

The Level 1 Gateway accumulates usage data for billing for broadband comnmnication sessions between selected 

purposes. For cxamfAe, in one embodiment a billing system providos and selecting users terminals, A session manage- 

processes fee usage data to bill tiie service provider for ment noodule is responsive to fee requests for broadband 

connect time for fee Ivoadband communication links. The communication sessions, for identifying end to end commu- 

VIP's feen bill their individual subscribers. Alternatively, 50 nication connectivity needed fca: each requested broadband 

fee billing system can process fee broadband usage infor- communication session. The session management module 

mation together wife rate information from fee service generates requests for the identified end to end comnuini- 

providers to produce combined biUs for direct billing to fee cation connectivity and collects usage information relating 

subscribers. to established teoadband communication sessions. A con- 

TheLcvellGatewayrcceivcsnotificationoffee status of 53 nection management module in turn is responsive to fee 

broadband communications links as tiiey arc being set up instructions from fee sessitm management module. The 

and during ongoing communications tiffough feose links, connection management module identifies entry and exit 

-nie Level 1 Gateway fecrcforc can infam a subscribe points tiirough subsections of fee broadband commumcatio^ 

when a requested session can not be set up wife a selected network for tiie communication connectivity needed for 

service provider, i.e. because tiic provider's server ports are 60 each requested broadband session. This inodu^ also mtcr- 

aU busy or because fee subscriber is not registered wife fee acts wife a control element of each subsection of fee network 

particular provider or due to some technical problera TTie to obtain communications connectivity tiurough each 

Level 1 Gateway also recognizes when an established link subsection, to estabUsh Uxe end to end commumcation 

develops a fault or is interrupted and can stop accumulating connectivity for each requested session. The connection 

usage or billing data regarding that link. The Gateway can 65 management module also provides confirmation of estab- 

also notify fee subscriber and/or fee service provider of fee lishment of each requested broadband commumcation ses- 

failure. ^^^^ session management module. 
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Additional objects, advantages and novel features of the work iliustrated in FIG. 1, the drop to the subscriber's 

invention will be set forth in part in the desci^on which premises is always a wired ADSL loop, 

follows, and in part will become apparent to those skilled in As shown in FIG. 1. die network interface module in the 

the art iqran examination of the following or may be learned DKT 100 connects to an ADSL multiplexer/demultiplexa 

by practice of die invention. The objects and advantages of 5 201 similar to the in-home ADSL unit in the above discussed 

the invention may be realized and attained by means of die Litteral et aL Patent. The connection between the network 

instrumentalities and combinations particulariy pointed out interface module of the DET 100 and the in-home ADSL 

in the appended claims. unit 201 may consist of an RJ4SC line and connectors. Such 

a link comprises six wire pairs, two for the broadband data, 

BRIEF DESCRimON OF THE DRAWINGS lo two for upstream signaling and two for downstream signal- 

FIG. 1 is a block diagram of an example of a first Video . . u t- 

Dial Tone network utilizing a Level IGateway, in accord ^ Ea^ADSL subscriber hne 203 wiU connect to an ADSL 

with die present invention ^ ^ associated witii tiie subscriber's local 

wTwr^ *-* • 1.* ^ a ^ central office. For each subscriber line 203, the ADSL bay 

nG.2iUustrates,msmiphliedfoimdieflwofm«^ 205 includes an ADSL multiplexer/demultiplexer similar to 

between various com|X)nents of the network of FIG, 1 the central office ADSL unit in the above discussed Uttcxal 

during establishment of an mtcractivc broadband commu- etal. ftrtentHie ADSL bay 205 provides transport for voice 

nication session. • i ^ l » * ^ . - . 

signals on the subscnber loop to and from the associated 

HGS. 2A to 2M illustrate various displays generated in voice switch 207. The ADSL bay 205 also connects to an 

re^nse to instructions from the Level 1 Gateway during 20 access concentrator 209 fw providing two-way signaUng 

teoadband call processing, connections throu^ an X.25 type packet switched data 

HGS. 3A and 3B are a block diagram of one exanq>le of network 211. The ADSL bay 205 also receives broadband 

an alternate network architecture utilizing a Level 1 digital signals for downstream transport over the ADSL line 

Gateway, in acccH-d witfi ttxt present invention. 203 to each subscriber's premises firom a digital cross 

FIG. 4 illustrates a hybrid fiber coax network ardiitecturc ^ connect switch 213, UbcUed **Access DCS" in tfie drawing, 

incorporating die Level 1 Gateway of the present invention. ADSL line 203 to die home carries one channel of video 

na 5 presents a high-level overview of die control P'^?!™^ ^^"^ P^^' * 'f^K*^ 9''^^ '^^ 

functions of a networic of the type shown in HG. 4 and ""^^ "^^^ ^ J^^**^ ^ ^ * (^^^ 

deUneates tiwse functions performed by die Level 1 Gate- ^1^^ ^J"" '^^^ '"^ ^"^^"^ ^^s DCS 

way from diose poformed by odi^ network coim)onents. ^ throughout die network are controUed by switch 

controller 212. 

BEST MODE FOR CARRYING OUT THE ^ ADSL bay 205 is local i.e. located in the same 

INVENTION tclq)hone coii^}any central office as the cross connect switch 

DCS 213, die ADSL hay 205 connects to die Access DCS 

The Level 1 Gateway of die present invention is useable 35 213 via an approfHiate number of local DSl connections 

in a variety of diflFcrent broadband distribution networks 215. In service areas where an ADSL bay does not cauy 

which offer subscriber's selective communication widi a enough traffic to warrant an associated Access DCS, die 

plurality of broadband or video information service provid- ADSL bay will be located in a remote central office facility, 

ers. FIG. 1 depicts one such network, referred to as a Video Such a remote ADSL bay connects to the Access DCS 213 

Dial Tone Network, which is a direct improvement over die 40 via a SONET type optical fiber link 217 jMoviding an 

network disclosed in the above cited Uttcral et al. Patent appropriate number of multiplexed channels to service the 

For ease, of understanding, an overview of the Video Dial number of subscribers connected to die particular ADSL 

Tone n^ork is set forth below, followed by a more detailed bay. 

descr^tion of the functions <rf the Level 1 Gateway in diat Video Information service Providers (VIP's) may access 
netw<»k. Two odicr examples of alternate networks utilizing 45 die downstream broadband portion of the system at a hub 
the Level 1 Gateway will also be discussed, location (not shown) widiin a given LATA. The hub will not 
Architectural Overview of Video Dial Tone Netwosk perform any switching. High capacity optical fiber links are 
FIG. 1 is a block diagram an exemplary broadband aggregated at the hub to jrovide each VIP with a number of 
network for providing interactive services, sudi as video on connections (e.g. one or more OC-3 links) from dieir respcc- 
dcmand, home shopping or purchasing, home banking, 50 tive video server to each Access DCS widiin die LATA, 
medical information, ticket cmiering, gaming, etc. In die The Access DCS 213 provides bodi point-to-p<Hnt con- 
network shown, the customer premises equipmoit (CPE) nections and point-to-multipoint connections. Individual- 
consists of a set top terminal identified as "DET* (digital ized interactive services, such as ^^dco On Demand* home 
aitertainment terminal) 100 and a telephone (POTS or shopping^urchasing and banking, use point-to-point con- 
ISDN). The connections to die central office utilize Asym- 55 nections wherein the Access DCS connects one broadband 
metrical Digital Subscriber Line (ADSL) technology, typi- input port from a VIP*s server to one output port going to die 
cany over twisted wire pair, similar to tiiat disclosed in the subscriber's ADSL line. Narrowcast and broadcast services 
above cited Uttcral et al. Patent, The ADSL connection utilize point-to-multi-point connections of one input port to 
provides a 1.5 mbits/s downstream video inf<«mation a pluraUty of ou^ut poets. 

channel a two-way telephone connection and a two-way 16 60 The illustrated architecture of die Video Dial Tone net- 
Urits/s control channel. The illustrated Video Dial Tone work utilizes two levels of gateways, botii of which will 
nctwOTk architecture may use some form of fiber extension conummicatc widi subscribers' DET's via fee X.25 data 
in die actual subscriber loops, to provide services to sub- network 211 and die signaling channel on die ADSL sub- 
scribers located more dian 1.5 kilo-feet from a central office scribcr loops 203. 

(see e.g. U.S. patent application Ser. No. 08/233,579, in die 65 The Level 1 (jatcway 221 performs a variety of network 

name of Bruce Kostreski, filed Apr. 26, 1994 and entitied connectivity related functions, including communications 

**Extended Range Video On Demand System"). In die net- port management of transmissions of information between 
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subscribers and servers, processing of billing infonnation 231 of any detected falLires }°^^ 
and session management. NormaUy. each subscriber centa (only one such data «nne*0D is musa^H^^ 
accesses the Level 1 Gateway (e.g. to select and access a 1). In the presently prcfened enibojUment of «he network of 
SdcdL^rirvS by (Joation of a remote control FIG. 1. the service center (VPSC) 231 s manned operations 
deWccwWch causes the subsaiber's DBF 1«0 to transmit 5 support personnel. In response to a fadure aUrm mdicatmg 
SStotheLevd IGateway viathe 16 kbits/s oonlrol one of Ae ADSL Unes is down fte 
cham.ll and the X.25 packet switched data network 211. The display for review by one of tfje techmcums A Wma^ 
L^^ 1 Gateway transmits one or more selection menus to caU in and indicate that the VIP' s systj:m 252 has d^ 
Tubs^sDET IM as screens of t«rt data earned by some fonn of failure. Based on Ite <Usplayed mfonnation 
Se sSrU»>ack through the network. .0 and/or the irfonnation from the VIP. fte techmci^^ 

In the £«ent implementation, text or graphics informa- whether in fact a failure has occurred. If so. fte technicum 
tionframtoeLevellGatewayisdisplayedasapageofdata. initiates an X^5 data caU and — 
Altemativelv the text or graphics data could be overlaid on from fte video provider service center (VPSC) ^1 to the 
^So Sia?rSv^^ugh the hn,adband network. I'vd 1 Gateway ^1 identifjing the fai^^ 
e g. over one <rf the broadcast dumnds carried through the 13 ing the Gateway ^1 to tear down the particular broadband 
m«e advanced networks discussed bdow. link. THe Levd 1 Gatew^ m tommatesjU accumi^on 

m a typical scenario, the us« would turn on the DBT of usage time data for that Imk and instructs the switch 

tcrminallOO.andinresponsetodatasignalsfromtheLevd 2" ^ r rt.. 

1 Gateway 221. the te^ would display an initial sd«> Upon detection of a fault j^^P^ thereof to ^e 
tion menu THe subscriber would input a sdection, and in 20 video provider service center (VPSC) 231, petsonnd a^ the 
X>^e?oanappropri.tedatasignalfromtheDEriOO.the center can initiate action to coniect the fault Fwexamp^rf 
3 1 GatewT^ould inSTct the various network the switdiconlroUer 212 reports a fault ma^ 
componentstos^upavirtadd.cuittottelevd2 gateway 213. &ei«sonnd at the s«t>^ center (VK^ 

aselected VIP for signaling purposes and a direct down- a techmaan at die central office housmg that switch and 
^pTfromthevlp^Vfluoughthedigitalcross- 25 «»ve (tot tedmidan t«t the s^ a^^^^ 
connect switdi 213 for video transmission. actually discovered. Sunilaiiy, if an ADSL bay 205 reports 

The Levd 1 Gateway 221 accumulates usage statistics some fault on the twisted wire pair 203 or loss of coimnu- 
rdating to the broadband communication links through the nications with the on-premises AML unit 201, the pmon- 
netwoA and supplies those statistics to a billing system. e.g. nd at the sayice center QfKQ 231 can dispatch a rq«^ 
to a carrier accMS billing system (CABS) 227 as shown in ao technidan to locate and correct the fault on the line or m the 
no. 1. The Level 1 Gateway 221 also exchanges various on-premises umt 

network operational status infonnation with the switdi con- As discussed in more detad with regard tolater network 
SSl2^with a video provider service center (VPSQ embodiments, it is preferred for more advanced versions of 
TOUCT *i* imu w p network that the function <rf the video provide service 

TTiese and additional fimdions of tfieLevdl Gateway ate 3J center (VPSQ 231 be fully automated to instruct the Levd 
discuK«i in more detail bdow. 1 Ga««way 221 to stop billing data accumulation and tear 

A levd 2 gateway iiovides a number of serrices for the down faulty broadband linksjMthom human intetveijon. 
Infonnati(inPtovidas/These services include transmission THe Video DialTbne network of KG. 1 provides wdeo on 
of menus of available information to subscribers, seardies of demand and other broadband interartiye multimedia sor- 
available infonnation. targeted advertisement insertion, *o vices offered by a plurality of savicc provide. For 
previews, trafleis. etc. The levd 2 gateway will download exan^le. using the upstream d^ diannel the a>bs^»« 
Wdeo « audio menus to eadi subscriber's DET for display, can send a request for a particular movie from his VIP of 
theidjy allowing eadi subsaiber to select desired infonna- choice, and the VIP's server wiU rdneve and frfnsmft tfiat 
tion Once a subscribe! makes a sdecdon. the levd 2 movie as an MPEG digital data stream on the 1.5 Mtats/s 
gateway will signal the awropriate seivcr to schedule trans- 45 downstream diannd to ttie digital andioMdeo processor m 
mission of the selected infonnation through the estaWished the subscriber's DBTIOO. 

downstream video transmission path. TTie Uvd 1 Gateway Although other digital compresa^ «co«hng schemes 
aLmulatescomiedivitydBirgeinfamationforputposesof may be used, sudi as DIGICIPHER™. ^e prefearred 
billinn each called VIP. The level 2 gateway records embodiments of Represent mvention utilize MPEG encod- 
trans«*ions. e.g. movies viewed, by eadi subscriber for 50 ing and decoding. MPEG (moving picture raqierts group) is 
Mlling purposes. The level 2 gateway also interacts with the a broad generic standard for video jaogram compresaon, 
DET 100 and controls Ae assodatcd servers to download and MPEG 2 is a second gen«ati<m con^nession ^dard 
executable program code for storage in the DET system for padoetized transport <rf one or mwe confessed video 

p-ogram signals in a single stream. A number of specific 
T^switdi controUer 212 monitors operations of the 55 compression algorithms will satisfy MPEG requirements, 
digital cross connect switdies 213 and provides appropriate Typically. MPEG permits encoding of andioMdeo prog«mi 
infonnation to die Levd 1 Gateway. Fw example, if die materials into digitized, CMnjxcssed fonnat at rates m the 
switdi controUer 212 indicates that a broadband communi- range of 1.5 to 6 Vlbi^sK. 

cation link through one of the switdies has faUed for some In the illustiated netw«k, ttie DET 100 mdudes a CPU. 
reason, the Levd 1 Gateway will terminate its accumulation « con^aising a 386 or 486 micw^ocess<» and associated 
of usMe dataforbillingfor*eparticular broadband session. memory (RAM, ROM and EPR^) and an audioMdeo 
•n,e ^deo provider s^ce center (VPSC) 231 perfonns a decoder, conUolled by ^ ^^-^ .'f'^'^f^ 
rdated moniUMing function with regard to the ADSL loops. deeonqwsses the digitized broadband uif<OTMtlon. The pre- 
The ADSL bays 205 monitor communications over the fened embodiment of the audioMdeo decoder courses an 
subscriber lines 203 by periodically enquiring as to the 65 MPEG video decoder, an MPEG audio decoder, and an 
flatus of ead. on-pfemise>S)SL unit 20L The ADSL bays MPEG demultiplexer for selectively routmg^ffEGencoded 
205 In tuminfonn the video provider service center (VPSC) video and audio packets carried on the digital broadband 
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channel to the MPEG video decoder and the MPEG audio flowinboth directions, and subsequent packet transmissions 
decoder, respectively. The DET also includes a graphics will utilize appropriate packet headff s to fdlow that virtual 
display generator for generating displays of received text drcuit node-to>node through the X.25 packet network, 
data, such as the initial lum-on seiectioo menu, discussed in The Level 1 Gateway 221 inchidcs a file fcr each sub- 
more detaU below. The DET also includes digital to analog 5 scribcr containing the subscriber's billing tele|Aonenuitibcx, 
converters and appropriate drivers to iHX>duce ouiput signals the subscriber's X.121 address for signaling purposes, and 
compatible with a conventional television set from the the port identification of the broadband connection of the 
decoded audioMdeo infamation and the graphics display. subscriber's line to the digital cross-connect switch (DCS) 
Each DET also includes means to receive selection signals 213 serving the particular subscriber. When the Level 1 
from a user and transmit appropriate data signals over a lO Gateway 221 receives the addressed message from the 
narrowband channel tfirough the particular video network. access concentrator 209, that Gateway uses Uie X.121 

The digital entertainment terminal (DET) 100 is a pro- address of &e caller to check its internal database to dctcr- 

grammable device to which different individual video infor- mine if the caller is a valid video dial tone customer (S2). If 

mation providers (VJP*s) can download difFerent applica- tbc caller is not a valid customer, tiic system tears downs the 

tions software. At least one VIP, typically a vendor of die 15 session (S2j). Although not shown as a separate step in FIG. 

DET, also can download portions of the operating systena. 2, the Level 1 Gateway will typically transmit an instruction 

The DET will pKmanenUy store only an operating system to the DET 100 to display some service denial message, such 

and a loader iKogram, to control initial communicaticms with as ttiat shown in FIG, 2A, as part of the operations to 

a Level 1 Gateway or to facilitate initialization into a terminal communications wiUj the particular DET. If the 

simplified CATV type mode of operation. 20 caller is a valid customer, the Level 1 Gateway 221 transmits 

The structure and operation of the DET 100, outlined an X.25 call accept message back to tbc DET 100 (S2^ and 

above, are described in more detail in commonly assigned waits for the first plication level message. 

appUcation Ser. No, 08/250,791, filed May 27, 1994, entitled Once the call is accepted and an X.25 signalling link is 

"Dynamically ProgranamaWe Digital Entertainment Tfemi- provided, die set-top taminal DET 100 sends an initiation 

nal"(attamey docket no. 680^83), the disclosure of which 25 message that says "heUo** (S3). This "heUo" message 

is entirely incorporated herein by reference. includes basic infonnation such as a customer premises 

Level 1 Gateway Functionality equipment (CPE) identifier and a CPE type designation of 

Physically, die Level 1 Gateway is a mini-con^uter, and the particular DET. This information is primarily for the 
in the Video Dial Tone network of FIG. 1, (hat computer level 2 gateway. The Level 1 Gateway 221 noimaliy trans- 
would have interfaces for X.25 packet data communications. 30 mits back menu information, as ASCII data in X.25 message 
In one implementation, tiie Level 1 Gateway is a UNIX form (S4). The menu gives the customs die option to ask for 
based machine, such as a Tandem Integrity t>pe con^Mrter. a particular video information p]x>vider (VIP), such as tihe 
Essentially, the Level 1 Gateway comprises a processor VIP operating the system 252. In the illustrated eiiamfde, 
CPU, with associated RAM and ROM, as well as mass data each VIP provides a level 2 gateway and some form of 
storage and retrieval means, e.g. various disc drives. Tlicrc 35 broadband information server 252 connected to the netwOTk. 
is one Level 1 Gateway per LATA, as shown in HG, 1. Each level 2 gateway is assigned a 4-digit code. Some 
Howeyo-, for service areas encompassing a number d DET's wflj have the option of preassigning a 4-digit VIP 
LATA's, the video dial tone network would include a code, so that such a terminal ahvays automatically transmits 
plurality of Level 1 Gateways. the preassigned 4 digit VIP code immediately witii the initial 

FIG. 2 provides a somewhat simplified illustration of tfie 40 "hello" message. Inclusion of the 4 digit VIP code in the 

process flow, witij particular emphasis on the exchange of iititial message indicates the subscriber's VIP preference. As 

signals involved in setting up, carrying on and tearing down a result, the customer could always go to the same prefoied 

an interactive broadband session between a DET and a VIP, and the customer need never see a VIP selection menu, 

selected VIP's equipment The Level 1 Gateway 221 checks the validity of the VIP 

To access &e system, the customer turns on the digital 45 code. Assuming die VIP code is valid, the Gateway 221 

entertainment terminal (DET) 100. As shown at step Slln would see that this call is from a valid customer and initiate 

FIG. 2, die DET transmits an "ofBiook" message upstream signaling communication with the particular VIP*s level 2 

to the Level 1 Gateway servicing that DET. Specifically, the gateway inmiediatcly. 

DET type terminal transmits an X.25 message Ihrou^ die If the Level 1 Gateway 221 detects that a received VIP 

upstreana signal path to the access concentrator 209. This is 50 preference code was not a valid VIP identifier code, the 

a generic off-hook message, and the message from the Gateway 221 transmits a message to the DET 100 through 

terminal 100 carries no addressing. The access concentrator the signaling channel instructing die DET to display the 

209 identifies the off-hook DET 100 by identifying the notice diown in FIG. 2B. As shown in tiiat drawing, the 

physical ADSL pwt on die access concentrator through displayed notice informs the customa that the video pro- 
which it received tfie message and assigns a signalling 53 vidcr jnefcrence was not recognized. The notice also 

address to bat terminaL The access concentrator 209 popu- informs the subscriber that a VIP selection menu will be 

lates the correct X.121 address for the sender into the call forth coming. The Level 1 Gateway will wait for some finite 

request message and populates Ae correct X.121 address for period to permit the subscriber to review die displayed 

the Level 1 Gateway 221 into the message. The access notice and then proceed with caU processing as if a standard 
concentrator 209 sends the addressed message through die 60 ^TieUo** message had been received (without any VIP pref- 

X.25 packet switched netwak 211 to the Level 1 Gateway erence code), as discussed in more detail below. 

221. Thus, tiie call is terminated in the Level 1 Gateway 221 The DET and/or remote control associated therewith will 

as an X.25 data caU, and a two-way virtual drcuit is have ^opriatc keys to write a VIP preference into tiie 

dedicated to data communications between die Gateway 221 mancrfy of the DET 100. The DET 100 and/or remote 
and the DET 100 for die duration of the call set-ip process- 65 control will also have a key or keys for input of an 

ing. The X 121 addresses are used for call set During caU instruction to ovenide the prqaogrammcd VIP preference, 

set-i^ an available X.25 virtual drcuit is defined few data If the subscriber overrides the jrcfexMice, die DET 100 wiU 
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issue a nonnal "hdlo" message wilhout the VIP identifi« Level 1 Gateway recognizes tte '^^^^yjt^l!^^. 
«de. and processing wiU advance as if a standard HeUo" mrts a custranued menu listoig only those three to the 
^sage L been Leived (wi*o„. any VIP preferenc -^^^^1^^ ^^a'S'^y reviews «.c menu 

^^i:ern:^n^o«codeintheX.^^^^^^^^ s ^^^^^^^^^^^ 
message (see S3) or the preference code was invahd, fte ^ ^ selection &om the menu 

Level 1 Gateway 221 sends a banns followed a few seconds % ^^^i ^ oa^way 221 (S5). The Level 1 

thweafler by a menu, through fte downstream signaling o^teway always knows what menu it sent to the partlailar 
channel (34). The banner display (FIG. 2C) depicts an initial p^j, ^ j Q^teway 221 uses the precise menu 

greeting, such as "Welcome to Bell Atlantic Video DialTone lo |„f5„ination and a table of VTP identifier codes to translate 
Services". The menu is a screen of text and/or grqtbic selection input signal from the DET 100 into an actual 

images listing VlP's available to Ibis customer. FIG. 2D 4.Kiigit VIP identification address for the level 2 gateway of 
shows the format of the menu display. As shown. Ac menu particular VIP that the person selected. The Level 1 

di^lays the number of available providers (VIP's). lists Gateway 221 sends an X.25 message to the DET 100 saying 
each provider by two-digit code, and gives the name of each is pieasc wait while we connect to the VIP's system 2S2(S«). 
provider Although shown as two separate displays, the in response, ttie DET produces a standby display, such as the 
banner and first menu page can be combined into one display display shown in FIG. 2E. The dispUy preferably wiU 
Daee requiring only a single transmission by the Level 1 identify the VIPthat tiie customer is awaiting connection to. 
olLIS^StLitively the bamier may be eliminated. One THe row of 'Q's in FIG. 2E indicate the display space lo 
line of the menu page can indicate that the menu includes 20 which the VIP's name is tnserted 
SSl^esaSdlhatkeysloactuatetorequesttbenext Tbc Levd 1 Gateway 221 next goes ov« a to^up 
Ze from^^e Uvel 1 Gateway. If a customer selects an '•pomanenr virtual drcmt through *e X.25 nrtwcrt to 
Sditior>^m^nu page, the DET 100 transmits an appr<^ communicate with the level 2 gateway of the VIP's system 
SrS^S^ssiftottie Level I Gateway 221, andtoat 252. SpedflcaUy. the Uvel 1 G^ay Ml contacts the levd 
KT«r«^s^ts tack another page of dati for display. 25 2 gateway and indicates, toough a su«^^ 

TO^ rLote control or keypad & on the set-top tenni- has a customer calling (S7 ) The Levd 1 Gateway Ml 
nal has arrow keys which allow the user to sdect from Ihe identifies the custom« to the levd 2 gateway «ndmgtoc 
VTI^s Usted on Ihe visually displayed menu. IHe subscriber standard billing tdephone numter for Ae caUing customer 
reviews fce menu on thet tdevision set and operates die to the levd 2 gateway. THe CPE identifiamon information 
^^Lj^t^^ra cursor across the menu STnwt<v 30 and the CPE-type infonnation for the DBF l<»tha^^^^ 
mate ooint on fee screen, after whidi the user presses an in the initial ongmation message is also sent to the levd 2 
<^^m> key on the keypad or remote control. gateway (VIP) at this time. THe VIP's evd 2 gateway may 
SSSely.^ user can enJtiie two digits showninihe accept or reject the caU(S«) after receiving the mit«l request 

VIP's Ustins beside the name and then press <ENTER>. In indicating a customer is avaitable. 

«L,ietodftertypeof VlPsdectiontoput.lheDEriOO 35 WhentheLevd 1 Gatewj2r221 imOally asks the levd 2 
Sts an aiJate data signal upstream through ihe gateway if a calling subscdberisavahd customs, the 
netwofk to th^vS 1 Gateway 221 (S4). When the Levd 1 Gateway experts a response accepting or lejechng the «11 
?SSway sTnTtoe sdecdon ienu to ±c set-top tcnninal. within a sd time, and if the^s,»nse « '^'^^J^ ^ 
if no response is received from the DET 100 within a time, the Levd 1 Gateway seU off an appropmte ahm^ The 
predetetnSned period, the Uvd 1 Gateway tears down the « Levd 1 Gateway 221 wouW inform the DET the 
S^Li^to that tominal. As discussed in more inability to read, the sdected «^«5f™« *«DEr to 
detail betov^e Levd 1 Gateway 221 will normaUy recdve provide an appropriate dispUy through Ihe TV lOff to the 
the sdecdon input message from the DET 100 wilhin the user. The display might inform the user that *ere is some 
-edetermined^Sodandtmtranslatethatmessageintothe form of network i^oblem and dtho instruct Ae usa 

foittc sdected VIP's levd 2 gateway. 45 again tater (FIG. 2F) or to sdect another provider (Rt}. 20). 

The VIP menu, formatted as pages of data in the manner depending on whether other providers are available as 
shown in FIG. 2a is created asVfunction of whidi VIP's Indicated on the VIP sdeclion menu presented to this 
tave access to each access digital cross-connect switeh subscriber. Altemativdy, the Gateway Ml oodd use one of 
(DCS). As shown in FIG. 1. Ihe video dial tone network uses the provid«-iinavailable message of HGS. 2H and 
a mmicr of DCS's saving diiferent geographical areas and so THe levd 2 gateway may reject the call for • of 
different subscribers. H« I)CS's will typicaUy be In differ- reasons. For exjunp^e. «f S-'^^'J "!i>: 
ent central offices. Not all VIP's connect to and provide tdephone number in a list of Ihe VIP s subsoibeis tde- 
setvices through all of the DCS's. When a subscriber phone numbers to delrainne if the caUer m fact subscribes 
I^s SeUvd 1 Gateway 22L that Gateway knows to Ihe VIP's services. The levd 2 gateway may also dieck 
whidi DCS services that subscriber and whidi VIP's have 55 on Ihe calling subscriber's current biUing/i>ayment stahis. 
*«ver ports on that DCS. The Levd 1 Gateway 221 there- Non-subscribers and/or i«bscnb« who are delmq^nt m 
fore limtetiie VIP's Usted on Ihe menu sent to the subsailv paying thdr bills to Ihe VIP wou^d be rejected. The levd 2 
er's DET 100 to those VP's providing services through the gateway might al5o J^l^ »f» '^.^^ 
J^oL DCS. In the cutrendy p.tf«Jrcd embodiment, the output ports on the DCS 213 servmg the part«"l«f J"^ 
totamation on the menu ttuu pertains to the various avaU- « scribcr are currently m use. If the levd 2 gateway dead^to 
^le providers is kept alphabetiSly. Altemativdy. Ihe Uvd reject a caU, that gateway sends a message bade o *e Level 
fKTy »lriS3>mlyreaiLgetheord«of theVIP 1 Gateway 221 indioiting a rejertion of the caU(S8,). The 
is^s in ftemei. on son^ periodic basis. rejection message todicates the reason for the ryec*«^ 

Thepresentinvcntionabop^tsthecustomertomodily Levd 1 Gateway 221 transmits a message to the DET 100 
the mcSu to their own personal tastes. Thus, if there are ten 63 instiucdnglhat temhid to di^Uy im ^propnate one of jhe 
So^ availabte thrSu^a particular DCS. and the cus- nodces shown in FI(3^ ZH « • caU rejection 

tomer has opted to see only dirce on a regular basis, the notice on the assoaated TV iw (Mj). 
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The specific rejection notice displayed to the calling billing tdq^one number and Che server port identification 

subscriber depends on the drcumstances of the particular for the VIP port used for the broadband communication. In 

call rejection. If the provider can not service the broadband response, the Level I Gateway 221 stops the billing timing 

call at this time because of some server failure, the message for that broadband session and transmits an instruction 

would indicate to the user that the provider is not available. 3 through the switdi controller 212 to the DCS 213 to tear 

If no other providers are available to the particular caller, the down the broadband connection between the server port and 

message would suggest that the caller again later, as in the customer's broadband port (S15). 

FIG. 2H. Alternatively, if the caller has access to other The port identifications are always ten-digit numbers. Of 

providers the message would suggest that the caller select the digits, the second, third and forth digit positions identify 

another j^vidcr, as shown in FIG. 2L If all of the selected 10 the digital cross-connect switch (DCS) in question. At any 

the provider's server ports are busy, the Level 1 Gateway point when a VIP's level 2 gateway sends a ten-digit server 

would instruct the DET 100 to display one of the busy port identification number to the Level 1 Gateway, for 

notices shown in FIGS. 2J and 2K, depending on whether os* setting up or tearing down a link to a particular subscriber 

not other providers are available to the particular caller. Jf port, the Level 1 Gateway conq^ares the second, third and 

the VIP arbitrarily denies access, e.g. because tfie caller is 15 fourth digits to the corresponding digits of the subscriber's 

not a recognized subscriber or has not paid her bili then the port identification to determine if the server port is in fact on 

Level 1 Gateway would instruct the DET 100 to display a the same digital cross-connect switch as the subscriber's 

call denial message, such as shown in FIG. 2L. port. If the digits do not match as they should, the Level 1 

Alternatively, the level 2 gateway accq)ts the call pro- Gateway informs the level 2 gateway of the error and 

vides a server output port and gives an identification for that 20 requests a new server port identification, 

port to the Level 1 Gateway 221 (883), In response, the The Level 1 Gateway 221 creates a log record that 

Level 1 Gateway 221 transmits the X. 121 address of the contains specific infonnation including the time that the 

calling customer to the level 2 gateway (S9). The Level 1 Level 1 Gateway received or sent each message. Information 

Gateway 221 looks in its internal record to find the tsoad- of a failure is furnished by the switch controller 212. The 

band port number for the requesting customer and sends a 25 switch controller will indicate between which ports the 

message to the switch controller 212 instructing one of die failure occurs. The Level 1 Gateway then notifies level 2 

DCS' s 213 to connect the server port die VlPprovided to the gateway and possibly die set-tcp taminal that a network 

broadband port for the subscriber, to thereby set up the failure has occurred and the communication Hnlc is lost 

broadband communication link (S12). The levd 2 gateway The Level 1 Gateway collects usage statistics for billing 

uses die customer's X.121 and its own X.121 address to 30 purposes. The VIP's may choose to collect audience statis- 

initiate a new X25 signaling communication type call to the tics through the level 2 gateways. In the preferred imple- 

subscriber's DET 100 (Sll). mentation of the video dial tone networi: of FIG. 1, the 

If die broadband connection is successfully set up, the subscriber may be charged a flat noonthly charge, e.g. on ho- 

switch controller 212 transmits back an indication diat die telephone bilL for video dial tone service. Hie usage sensi- 

faroadband connection has been established. Then the Level as tive charges for die broadband connections through die 

1 Gateway 221 tears down its own X.25 signaling connec- netwofk, however, go to die VIP's. However, an alternate 

tion with die subscriber's DET 100. At that time, the Levd implementation of the present invention combines network 

1 Gateway 221 informs the level 2 gateway that it has set up usage charges with VIP' s service charges into a single bill to 

a good broadband link, and the Level 1 Gateway 221 be sent direcdy to each subscriber. 

initiates a billing record for the call. An interactive broads 40 For billing purposes, die Level 1 Gateway creates a billing 

band session ensues via the broadband and signaling links. record for each call which resulted in an actual broadband 

Alternatively, if the switch controller 212 could not estab- connection through one of the digital cross-connect switches 

lisfa die broadband communication link, die controller 212 (DCS's). Hie billing record identifies the levd 2 gateway, by 

informs the Level 1 Gateway 221 of that fact and the specific its 4-digit code. The billing record indudes an identification 

reason it could not establish the broadband link. The Levd 45 of the customs by billing telephone number, the type of call 

1 Gateway passes diat information on to the levd 2 gateway. (e.g. ADSL ot fiber), an identifier of the digital cross connect 

The codes identifying the basis f^ the failure to complete switch (DCS) which provided the broadband connection, an 

the broadband call provide the levd 2 gateway information identifier of the particular Levd 1 Gateway that serviced the 

as to whether the failure is a one time condition or is call, the connect date, the time that die broadband connec- 

continuous, whether or not the failure is network-wide, etc. so tion was first established, and the elapsed time untU tear- 

This infonnation is useful to the operator of the level 2 down of the broadband y*n\r The Levd 1 Gateway supplies 

gateway, for exan^le. to detennine whedier to continue to all of this information directly through a transmission link to 

send requests for broadband channels dirough the Level 1 the tdephone company* s carrier access hilling system 

Gateway cr to suspend operations until receiving notice diat (CABS) 227 for processing into appropriate invoices for 

a network fault has been cleared The levd 1 Gatcwsy 221 55 billing die VIP, in a manner substantially similar to billing of 

also provides an appropriate message through the rignflling an Intoexciiange Carrier. The usage data can be downloaded 

channel fw display by the DET 100 informing die customer. periodically to die CABS 227, or the Level 1 Gateway may 

The displayed message might offer the customer the option initiate downloading in response to a manual request from 

to sdect another VIP if die fault relates only to accessing the the system administrates:. Each VIP establishes its own rates 

selected VIP (similar to FIG. 21), and if die customer does 60 and procedures for actually billing die end users. The Levd 

so, die call processing begins again with transmission and 1 Gateway and CABS systems may also accumulate data 

display of the VIP selection menu. and bill die VIP's for die X.25 signaling links, but in die 

When a broadband session ends, e.g. as indicated by an cuncnt implementation there would not be any separate 

exdiange of appropriate messages between the DET and the diaiges for the various X.2S signaling conununications. 

level 2 gateway (S13), the levd 2 gateway instructs die 65 In the illustrated inq>lementation, the video dial tone 

Levd 1 Gateway 221 to tear down the broadband session netwcric essentially bills the VIP for die broadband connec- 

connection (S14). The instruction indudes the customer's tion time, and each VIP in turn bills its subscribers. As an 
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alternative, the Uvel 1 Gateway 212 can supply the broad- enhanced implementatiai. the Level 1 Gateway would have 
hand usa» information to a customer record infonnation broadband commumcatton capahilittcs. 
system oTcRIS' (not shown). CRIS would store informa- A "Personal Options" session with the Uvel 1 Gateway 
tion as to each VIP's service charges and would process that would step the subscriber throu^ a 55^. ^"Ilf"^ 
information together with the usage data from the Level 1 5 inputs to selert an opUon o modify (e.g. PIN n^ber or 
Gateway to wnerate a combined biU for the end us«/ customize menu) and collet the infonnation from fte 
subscriber. T^e subscriber would pay the hilled amount to subscriber needed to execute that option. For oiaraple. if Ae 
the network operations company, typically the local tde- subscriber selected the PIN numbw option, the Level 1 
So^SS^ «Se nei op2!?tions comp«.y would Gateway would ask for a four d^ ra^.-""-*? 
divide the^ived revenues between itself and the VIP($). lo the subscriber and dien ask which VIP son the menu the 
To change comiections from one VIP to anotha. the user subscriber wanted that HN appUed to. Theci^ent^y Re- 
initiates a sign-oif wocedure with the first VIP. Tlie first feired implemenUrtion offers only a single PIN f«.««l VIP s 
VlP's level 2 gatew^ instructs the Level 1 Gateway 221 to a subscriber chooses to restrict access to. All«naavely. toe 
te« ^^ tte broadband link, as discussed above, and the Level 1 Gateway could offer to app^y diffaent PIN numb^ 
DBF IW initiates a new VIP selection procedure with the u to different VIP's. A similar procedure penmts a subscriber 
Level 1 Gateway in a manner similar to the initial turn-on to set up a short list of VIP's that subscnber prefOT. 
«imSon discussed above. In the implementation of HO. 1. the :f "^"altjoj^ 

If the user simply turns off the set-top terminal DET IW through the Level 1 Gateway 221 are hmitcd to PIN number 
in tiie middle of a video session, the DET will send some and menu customization. In more advanced networks offer- 
form "terminate" message through the signaling link to 20 ing additional services, such as broadcast video and pay per 
ft^ewl 2 gateway. THe level 2 gateway would Instruct the view, this Level 1 Gateway feature would allow the sub- 
Uvel 1 Gateway 221 to tear down the broadband connection scribcr to set up and modify a wider variety of swwcc 
and stop billing in the above discussed manner. When the options. For examine, the Level 1 Gateway m^offer a 
subscriber turns the DET 100 back on. that tennlnal begins subscriber an option to specify « diange a level of broadcast 
a new communication with the Level 1 Gateway 221 in the 2S service. As another pcrsowd optioii the Level 1 Gftway 
normal manner. If fai some reason the broadband link with might offer a subscriber an "Hours of Service control, ff fte 
the first VIP has not yet been torn down. e.g. because of subscriber sdects this t^tion. die Gateway would ask fmr 
some failure or time delay incurred in that VIP's signaling input of a number for use as a threshold value. For each 
the Uvel 1 Gateway 221 to take down die first connection. week (or other specified time interval), the Level 1 Gateway 
the Level 1 Gateway will discover fliis fact at ttie tin»e it 30 would monitor the number of hours of service provided to 
instructs the switeh controUer 212 to set up the second thatsubscribcr'sDEr(s) and would t«minates«Wce 
connection to die newly selected VIP. At that time, the Uvel subscriber' sDBr(s) if usage exceeded the toxoid number 
1 Gateway 221 will instruct die switeh controller 212 to tear input by die subscriber. This service time hmitation mi^t 
down the first connection and set up tiie second connection. have an attendant PIN mimbcr based ovemde to pmmt 
The Uvel 1 Gateway also offeis a personal identification as some member of the household (typically a parent) to 
numbei (PIN) control functionality. This gives die end user override die hours of service limitation. The Level 1 Gate- 
die ability to assign a PIN number to one ormore of die way could similariy offer subscribers die cybon to specify 
VIP's shown on ttie VIP selection menu. For example. timeof day/week limitations and ttien would deny service at 
certain VIP's might show materials wUch a parent might other times unless a valid PIN number was received, 
deem unsuitable f« young children to view. Such a parent « As noted during die above discussion, die Uvel 1 Gate- 
would Bssiini a PIN to tiiose VIP's. When someone sdected way may receive an indication from die switch conUollcr 
such a VIPfiom die menu, die Level 1 Gateway 221 would 212 that it can not establish a desired broadtand connection, 
insttuct die DET 100 to output a prompting type display The oontrolte 212 monitors op«ations of die individuM 
and/or audio message requesting input of die PIN. The DCS switdies 213 at all times and wiU also inform the Uvel 
parent would know die PIN and be able input die correct 45 1 Gateway upon detection of a fault or iirt«»ruption m an 
mi using die DET remote comroL to access die VIE estabUsbed broadband connection. The level 1 GateW2r221 
However, a chUd not knowing tbt PIN would not be able to transmits notice of an inabiUty to estaWish a desired broad- 
give die correct response to die prompt, and die Uvel 1 band session to die requesting DET, using noticM sudi as 
Gateway 221 would deny access. shown in HGS. 2F and 20 depending on whethff or not 

In addition to die VIP selection Mtions. the initial menu so other VIP's are available to die particular subscnber at die 
from die Uvel 1 Gateway will offer callers die ability to time of die calL If die Uvel 1 Gateway 221 receives notice 
interact widi tiiat Gateway to control dieir video dial tone of a fault in an already established session, die Gateway 221 
service. Wdi diis feature, die subscriber would initiate stops accumulating billing data fwdiatsesdon and tia^ 
communications widi the Uvel 1 Gateway in precisely die an X.25 message regarding die faflure to die VIP s level 2 
same manna as for a call to a video information i«ovider ss gateway. The level 2 gateway may provide an fV^of^ 
(VIP) as discussed above widi regard to HO. 2. In die menu notice to die subscriber through die signahng Uidt if diat 
foim« of no. 2D. one or mote of die VIP Usting lines pwtion of die session is stiU opaative. Alternatively, me 
would identify Uvel 1 Gateway interactions, e.g. f« "Per- Uvel 1 Gateway may initiate a new X.25 call to the 
sonal Options". Selection <rf one such choice firan die menu subscriber's DET 100 to provide an appropriate di!?»lay 
initiates an interactive session between die subscriber and 60 notice. . ^ 

die Level 1 Gateway. In die network of FIO. 1, die com- The VPSC 231 monitors the operations of ADSL oom- 
municatioos for diis session wiU be entirely through die munications capabilities on each subscriber s line. B die 
signaling channeL The DET 100 transmits upstream signals VPSC 231 detects a fautt in a line OHrentiy engaged in a 
dffouA die signaling link and die X.25 data call to die Uvel broadband communication session, and die tcchni^^e 
1 Gateway 221. and the Gateway 221 transmits text or 45 center 231 determines diat die fauU is real dien d»e VPSC 
graphics dsplays and instroctions to die DET 100 back 231 makes an X J5 caU to die Uvel 1 Gateway 221 and 
downstream dirough diat signaling path. In a furtiier sends an error message identifying die hne to die Level 1 
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Gateway 221. The Gateway 221 stops accumulating billing control node, such as a Host Digital Tenninal (HDT). The 

data for that session and transmits a message to the switch Level 1 Gateway may also conduct signaling communica- 

controller 212 to tear down the session. Once the switch dons widi the DET's and the level 2 gateways through the 

controller 212 provides a positive acknowledgement to tiie ATM switch instead of through the X.25 packet switched 

Level 1 Gateway 221 that the session has been torn down, 5 system used in the Video Dial Tone Network of FIG. 1. The 

the Gateway 221 provides a confiimation message to the principal functionalities of the Level 1 GaUway discussed 

VPSC 231. The Level 1 Gateway also transmits an X.25 above, however, will generally remain the same, 

message regarding the failure to the VIP*s level 2 gateway. Fibcr-To-The-Cuib 

The level 2 gateway may provide an appropriate notice to FIG. 3 depicts an examine of one such advanced video 

the subscriber through the signaling link if that porti(xi of lO dial tone network utilizing the Level 1 Gateway of the 

the session is still operative. Howcvct, in the preferred present invention. The illustrated network utilizes an 

embodiment the level 2 gateway terminates its X.25 call to advanced fiber to the curb system with ATM (Asynchronous 

&e DET 100. and the Level 1 Gateway initiates a new X25 Transport Mode) transport, and is similar to one of the 

call to the subscriber's DET 100 to provide an apprc^viate networics disclosed in commonly assigned application Scr. 

display notice regarding the line failure. If &e problem was 15 No. 08/250792, filed May 27, 1994, entitled 'Tull Service 

line related, a netwOTk problem type display notice, such as Network" (attorney docket no. 680-080), the disclosure of 

shown in FIG. 2F, could be used. If the fault report suggested which is incciporated herein entirely by reference. The 

some defect in the DET or broadband oonomunications from nctwoik of FIG. 3 uses essentially a switched star type 

the ADSL unit 201 to the DET 100, the Level 1 Gateway 221 architecture. 

would specify a display notice relating to the DET itself, 20 The FUll Service Network illustrated in HG. 3 f^ovides 

such as that shown in FIG. 2M. broadcast video distribution, archival video services and 

The Level 1 (jateway 221 can also initiate an audit of the interactive rmilti-media services as well as a suite of nar- 
status of a subscriber's line. The Level 1 Gateway issues an rowband services including plain old telephone service. As 
audit request for the subscriber line to the switch controller illustrated in that drawing, the broadcast video services will 
212. The switch contrails 212 determines the status of the 25 initiate from a broadcast type server, such as ATM video 
subscriber's line and infcHms Level 1 Gateway wbetiier the source 1101. The broadcast server source 1101 includes an 
line is in service but idle, in service and in progress, or out actual analog video source lUO. Although only one is 
of service and idle. Similariy, the Level 1 Gateway 221 can shown, a typical broadcast service provider will have a 
initiate an audit of die status of a source line from a server. plurality of such video soiuces in the same or separate servo: 
The Level 1 Gateway issues an audit request for the server 30 systems. The analog signal from the source is carried by any 
Hne to the switch controller 21Z The switch oontroUer 212 convenient means, sud^ as an optical fiber, etc. Means (not 
determines the status of the source or server line and infcnms shown) are provided as necessary to convot analog video 
Level 1 Gateway. For example, if the server line is operative transmission signals, e.g. NTSC broadcast signals, to base- 
but not involved in a connection, the r^>orted connection band video and audio signals. The baseband signals are 
status of the server line is ^ service but idle**. 33 applied to a real time encoder 1120. 

When the Level 1 Gateway 221 instructs the switch The real time encoder 1120 digitizes the audio and video 

controller 212 to establish a broadband connection, the signals and performs data compression. As currentiy 

Gateway 212 expects a response from the controll^ 212 envisaged, the encoder will encode the program signal into 

within a predetenniried time interval If the controllo* 212 an MPEG 2 format. 

does not re^nd within the predetermined tune interval, the 40 The illustiated real time encoder 1120 preferably is set up 

Level 1 Gateway 221 will send an ABORT message to die as a bank of encoders to process six sets of analog audio/ 

switch controller 212 to cancel the session establishment video program signals in parallel. As such, the bank of 

message. The Level 1 Gateway 221 also informs the level 2 encoders 1110 produces six 6 Mbits/sec MPEG 2 bit 

gateway of the failure to establish a connection and provides streams, which are combined together with ap^vopriate 

an appnjpriate notice of the failure to the subscriber through 45 overtiead information into a single 45 Mbits/sec DS-3 type 

the X.25 signaling call still existent with the DET 100. Ihe signal. The DS-3 signal firom the encoder 1120 is input to an 

Gateway 221 will also record the failure in an alarm file. interw(vking unit (IWU) 1130. The interworfcing unit 1130 

When the Level 1 Gateway 221 iostnicts the switch is the actual input point for the encoded broadcast video 
controller 212 to tear down a broadband connection, the infamation into tiie Full Service Network of FIG. 3. 
Gateway 212 expects a response from the controller 212 50 The Full Service Network uses asynchronous transfer 
within a predetermined time interval If the controller 212 mode (ATM) switching to transport all broadband or video 
does not respond within the predetenuined time uiterval,tite information, including the broadcast video information. 
Level 1 Gateway 221 will send an ABORT nacssage to die ATM is a packet oriented time division multiplexing tech- 
switch controller 212 to caned the original session estab- nlque. In ATM^ information is ccganized into cells having a 
lishment message, and tiie (Gateway 221 will also record the 55 fixed iengtii and format. Each cell includes a header, fri- 
failure in an alarm file. marHy for identifying cells relating to the same virtual 
Ah^ate Netwcric Architectiffes connection, and an ii^onnation field ot •^yload''. In one 

The above discussion has concentrated on operation of the proposal, a 53 octet ATM cell would Include a cell header 

Level 1 Gateway in the cross-connect switched type Video consisting of 5 octets and a payload consisting of 48 octets 

Dial Tone network, however, tiiat Gateway will wcffk 60 <^ data. One MPEG 2 packet would be mqiped into payload 

equally well In a variety of other video dial tone network data in four such ATM cells. Transfer is asyndironous in the 

architectures with enhanced capabilities. Adaptation of the sense that the recurrence of cells that contain infcnnation 

Level 1 Gateway to other netw<^ architectures princ^>ally from any particular sender is not necessarily periodic. Each 

requires only diat, instead of interacting with a switch device using the ATM networic submits a cell for transfer 

controller and digital cross-connect switches (DCS's), die 65 when they have a cell to send, not when diey have an 

Level 1 Gateway will interact with an asynchronous transfer assigned or available transmission time slot ATM allows 

mode (ATM) switch and some fonn of intermediate network any arbitrary information transfer rate up to the mATitnnm 
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m^ften as more bandwidth is needed. In an initial broadcast matenal throughout the cntms FuU Savicc Net- 
implementation of the Network of FIG. 3. however. aU video work. The passive bridging elements are opticalspUttCTS to 
materials will be tnmsfmed a a constant, standardized hit spUtting one OC-12 optical signal from the mscrtton dtewce 
rale Prefored later generations of the network will utilize s into a nimiber of duplicates thereof, e.g. 1:2. l:*. etc. 
(bt ATM capaWUties of die netwwk to pennit transmission The active bri<^g elements convert an opacal signal to an 
of video infonnation over chamois of different Wtrates. e.g. electrical signal, regenerate the dectricd signa^ and convert 
1.5 Mbits/sec. 3 Mbits/sec, 6 MWts/sec. etc. It wiU also be the regenerated signal back to »5«P«'«»^.'»8"!Lf*" 
Dossihle to vary the bit rate during communication on an as tion to multiple ou^t ports. The opUcal OC-12 output 
. J » signals from the bridging componente are transimtted over a 

THe interworking unit 113« grooms the continuous large number of optical fibers 1170 to host di^ terminals 
MPEG 2 Wt stieams <rf the broadcast services for ATM ccU throughout the network service area. The host data terminal 
stream transmission over optical fiber transport links. For (inn^ IIM is shown as a nrresentahvecxanvle. 
example, theintcrworkingunitwilldividetbebitstieaminto When a subscriber requests a spe^taoadcast channel, 
appropriate length payloads and combine the payload data J5 the digital entertainment tennmal (DBT) in the subsoiber s 
vrift Appropriate cdl headers, necessary for ATM transport. home provides a signal identifying the selected channel to 
In anMtiT implementation, downstream links would cany Uie HDT UM. lUe "g""^ betw«^*c ' 
an OC-12 bimte. but higher rate transports such as 0C-»8 ment tenninal (DBT) and the HOT be 
WiU be used in lata inmlementations. Assuming use of m«e detail below. Inside toe HDT. file AIM ceU sttcam 
OC-12 one such tranqxirt link wiU nocmaUy carry the 20 from an optical fiber 1170 is appUed to a bus. To carry larger 
equivalent of 112 DS-3's. However, conversion into ATM numbers of channels, there would be duphcate sources. 
eeU fonnat with associated headers imposes added overhead insertion devices and hri<^ elements to ttanspartttie 
requirements on the data transmissions. In tfic presenfly additional channels over fibers parallel to the »llu^W««l 
nrefetred embodiment, one interwoiking una 1130 therefore fibers 1170. Signals from one or more such additional 
BTOcesses iq) to ten DS-3 signals to produce an ATM bit 25 parallel flbos would be ^lied to correqwnding parallel 
stream at tiie OC-12 rate. buses inside HDT UM. 

A transport interface 1140 converts the electrical signal One HDT will commumcate wift a large nun^ of 
from the interworking unit 1130 into an optical signal and optical netwak unit (ONU s) 1210, t^o of which are 
transmits the optical signal through fiber 1150 to an adaptive shown. The HDT will commumcate wifli each ONU 1210 
diidtal multiplexer (ADM) identified in the drawing as a 30 via a pair of optical fibers 1190. In flie pn»e^ prefored 
video hridKing and insertion device 11*0. The ADM 1160 in^lementation, each home « Uving unit will have as many 
perfoims fti^ functions, passive teidging, active bridging as four DET's. Bach 0^m 1210 and ttedownstrcj^ 
and insertion of signals from other broadcast service pro- die pair 1190 to tiie ONU 1210 wiU provide downstrMin 
vidcts (if any). Tlie three functions may actually be separate. video services to a number of homes, e^. 8 to 24. The 
but in the preferred embodiment, aU tiiree would be per- 33 transmissions on die downstream fibers between Hie HUI 
fonned by etements coUocated within die one networic and tiie ONU's 1210 are synchronous, although Ae video 
component ADM 1160. infonnation remains in ATM ceU fonnat Each DET saved 

i^noted above, die real time encoders 1120 each ou?)ut by an ONU 1210 is assigned a specified time slot on the 
a sinde DS-3 signal conmiisingin) to 6 MPEG 2 bit streams. downstream fib«3 of a pat 1190. 

■nie totowcrfong unit 1130 processes up to ten DS-3 signals 40 Tlie HDT 1180 indudes a cmnponent which is essentially 
to produce an ATM bit sfream at the OC-12 rate. a non-Wocking type ATM switch. In response to tiie selec- 
Consequentiy, one broadcast video source 1101 may pn> tion signal from a DBT, Ote HDT U80 accesses the appn- 
duce 7s many as 60 channeb of CATV type taoadcast priatc bus and identifies each ATM cdl on that bus for which 
programming for tran^ over one OC-12 type SONET Uie header infwmation indicates that fte c«5ll rqiresents 
optical fiba 1150. Many taovidas. howeva, may not « infonnation for the selected taoadcast channeL The idemi- 
Swose to broadcast so many channels. For exan^le, the fied ATM cells are bridged by tiie ATM swildi froin the hw 
wovider operating broadcast video source 1101 may offa to a line card providing transmissions over ttie <^cal fiber 
«>ly 42ctaunels. Such anATM channel transmission ontiie 1190toti»eparticularONUmO which services tiie requMt- 
optical fiba 1150 will not utilize tiie entire (X:-12 channel ing subsoiba's premises. When ttie HOT selects each ATM 
^adty of ttjat fiber. In flie specific atample. ttie 42 so cell for transmission to a specific DBF. elements on die line 
^annels toeetiier require tiie equivalent of 7 of the available card communicating witii tiie particular ONU will bttfa tiie 
lODS-3's, ceU as necessary and place tiie ceU in die time slot for ttiat 

The flhistrated architecture pennits a second broadcast DBT on tiie downstream fiba of optical fibw pair 1190. The 
service provida to utilize ttie ttanspcrt capacity not used by cells selected for a particular DBT, togetiier wifli celU going 
die first provida. Tlie second broadcast service provida 55 to otiia DBT's saved by die same ONU multiplexed into 
would ofifa additional channels from a separate second tiieir respective time slots, arc ^Ued l» an electric^ to 
source 1101' The source 1101' is essentially identical in <^cal convcrta and ttansmitted ova ttie downstream fiba 
structure and operation to die source 1101, but tiie source to Uie ONU 1210 serving ttic particular subscnber's pre- 
1101' will oflfa up to die nnmba<rf channels necessary to fill mises. 

die OC-12 transport capacity. In tiie example, if flie source 60 The basic puipose of tiie ONU is to dcsc^gatc flie HUl 
1101 transmits 42 dianncls (7 DS-3's) via ttic fiber 1150, tiie side links into individual customer links and provide optical 
second source UOl* could transmit up to 18 additional to electrical conversion for electoical ddivay to tiie mdi- 
diannels (3 DS-3's). The fiinction of tiie insertion device in vidual subscribos' premises. Alttiough depicted by a smgle 
flie ADM 1160 is to combine tiie signaU from tiie two line in the drawing, in the currently preferred 
sources into a single OC-12 rate signal (10 DS-3's in ATM 65 implementation, tiie drop cable to each subscriber's pre- 
cell fonnat) for further transmission tiawigh die optical mises con^aises a coaxial caWc for carrymg ttie video 
netwMk. and/or two-way digital data signals and a twisted wire pair 
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for canying tclq>hoiie signaling. Alternatively. ADSL com- through the network. This data may include customized 
munications over twisted wire pair could he used between menus, pre-subscription information, identification of 
the ONU and the subscribers premises. In the prefened impulse pay per view events and premium channels, etc. 
embodiment, the ONU includes means to convert optical Under different circumstances, the video information pro- 
signals received over the downstream liber to electrical s viders and/or the individual customers can access this data 
signals and transmit signals from each DET*s assigned time for provisioning. The Level 1 Gateway also connects to an 
slot down over the coaxial cable to the subscriber's pre- operations support module (OSM). The operations support 
mises. The ONU also provides two-way conversion between module provides an interface to standard operating support 
optical and electrical signals for voice telephone service systems used for additional network provisioning functions, 
over the twisted wire pairs and for the signaling channels lO When the subscriber selects a specific broadcast channel, 
to/from the DET's. the DET 1217 transmits data upstream through the various 
A power source 1211 supplies -130V dc and battery network elements to the Level 1 Gateway identifying the 
reserve power for telq)hone service to the ONU's 1210. The selected channel. In response, the Level 1 Gateway 1230 
power source 1211 may connect to the ONU's via twisted accesses sXsxod data regarding the broadcast services to 
paks. but in the prefened embodiment, the power is carried 15 which the customer currently subscribes. If the customer 
over a coax distribution cable. subscribes to the requested sendee, the Level 1 Gateway 
The digital entertainment terminal (DET) 1217 is a pro- 1230 transmits an instruction to &e HDT USO to route the 
grarmnable device to which different applications programs cells for that channel to the subscriber's DET 1217 in the 
and/or portions of the operating system will be downloaded manner discussed above. If the customer is not currently a 
fi:om a gateway device in order to permit the DET to interact 20 subscriber to that service, the Level 1 Gateway 1230 trans- 
with different information service providers and thereby mits a data message back to the DET 1217 instmcting it to 
offer the user totally different types of services. The DET provide an q>propnate television display. e.g. informing the 
may be similar to feat used in the netwwk of FIG. 1, with customer of a service denial and/or asking the subscriber for 
the excq>don that the network interface module widiin the apprc^xiate ii^uts to initiate a new subscrq>tion. 
DET 1217 provides tiie various broadband and signaling 25 The above selection procedure through the Level 1 Gate- 
connections to a coaxial cable, instead of to an interface to way provides the Gateway 1230 with information as to each 
an ADSL twisted wire pair type line, and the communication selection a subscriber makes and when the selection is made, 
software within the DET is adapted to process ATM trans- The Level 1 Gateway also receives information as to when 
ported information. a DET session ends, e.g. upon turn-off of the DET or \spon 
The DET 1217 includes means (not shown) to demodulate 30 request for a session with a different provider. As such, the 
received data and convert ATM cell stream data into bit Level 1 Gateway has all iirfonnalion necessary to axumu- 
stream data f<x further processing. As in the earlier late a variety of statistics as to viewCT usage both for billing 
embodiment, the DET 1217 also includes a digital signal purposes and for audience accounting purposes, 
processor to decon^}ress received video signals as well as a As an alternative to the real time control of teoadcast 
graphics display generator fa: generating displays of text 35 j^ogram selection and access by the Level 1 Gateway 
data, sudi as the initial turn-on selection menu. The DET discussed above, certain relevant conind data could be 
will also include a digital to analog converter and i^jpropri- downloaded to the HDT, either torn the Gateway 1230 or 
ate drivers to produce output signals compatible with a from tiie service administration module (SAM). With this 
conventional television set Each DET 1217 also includes modification, the broadcast VIP's would provide j^ovision- 
the means to receive selection signals finom a user and 40 ing daU to the SAM, and the SAM periodically downloads 
transmit j^)propriate data signals over a narrowband channel that data to Ae appioiaiate HDT' s. either directly or through 
on the coaxial drop cable to the ONU 1210. the Level 1 Gateway 1230. 

The ONU multqjlexes the usa* input data signals from the The provisioning data downloaded to the HDT's 1180 
DET* s it services together and transmits those signals to the would include channel mapping infccmation and subscriber 
HDT over an iqwtream fiber of the optical fiber pair 1190. 45 authorization control information. Hie channel laapping 
The HDT transmits the upstream control signals to contrd information specifies what programs are carried on each 
elements referred to as gateways. In an initial ATM virtual circuit, within eadi DS-3. on each respective 
irnplementation, the HDT*sc<Himiunicate with the gateways optical fiber 1170. The HDT U80 accesses the channel 
through an X.25 type data network. FUture inq>lementations m^Tping information in response to each program selection 
will use ATM communications for the signaling. so by a subscriber to route the ATM cell stream to the request- 
In the network of FIG. 3, the Level 1 Gateway 1230 ing DET. The authorization control data would indicate 
provides primary control of all routing and access functions which program each subscriber is authorized to access. e.g. 
of the netw<^k and accunuilates various usage statistics, in because that party has subscribed to the particular jH^ogram 
a manner substantially similar to that of the Level 1 Gateway service and is not delinquent in bill payments. When a 
221 in the netwo^ of FIG. 1. The control functions include 55 subscriber requests a program, the HDT 1180 would check 
coritroUing access to broadcast programs by individual sub- this data to determine whether or not to supply fte program 
scribers. Contrcd of access to on demand prc^amming and to the subscriber's DET 1217. As the HDT 1180 routes 
interactive multimedia services through a PVC controller selected channels to the DET's 1217, the HDT would 
1420 and an ATM switch 1410 will be discussed in more accumulate usage data and/or pay per view event purchase 
detail below. The Level 1 Gateway also will transmit nar- 60 data for the subscribers serviced thereby. The HOT 1180 
rowband information to the DET 1217 instructing it to would periodically upload such usage data to the Level 1 
initiate display of various selection menus of available video Gateway 1230 and/or to the SAM fw subsequent tiansmis- 
information service providers. sion to appropriate billing systems of the network service 

The Level 1 Gateway coxmects to a service administration provider or the VIP's, respectively, 

module (SAM) which maintains a data base of video infor- 65 In addition to broadcast video, the network <rf FIG. 3 

mation service jHoviders and customer iHXifilc data for the offers subscribers access to other wideband services, such as 

broadcast, archival and interactive video services available video on demand and interactive multimedia services. 
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Access to these additional broadband services is through an requirement TTte Level 1 9«^»y^°;f«^y "P^'* 
/ma switch 14W As discussed in more detail below, the receive (he VIP selection input from the DET wiUun a 
S^.s'^^'L'li^ is ccntrc^ed the L^^ 1 Sr^JS^on^^Trag^ 
Gateway 1230 in. n«nn« quite sumlar to .he rout^^ SS^'^cDCT^ftepredetenninedpedod.fteGa^y 
VIP in the network of FIG. 1. translates that message into die 4 digit code for the 

Each of the non-taoadcast service providers 1400 will J^cted^'s level 2 gatway. 
have a level 2 gateway 1401 and some f Mm of file servw ^ ^ev^j j Q^^g^^y ^^.j^^ a message to the 

1403. The video infonnation provider's (VP's) system m^ p^j, . ^^j^ connect to the VIP The 

provide ATM cell stream outputs for transmission tfirough Gateway tiien goes over ttie X.25 network to 

the network. Alternatively, if the provider's equipment trans- lO communicate with the selected VIP's level 2 gateway, 
mils only bit stream data, the nrtwoik operator would supply Assuming that the subscriber selected VIP 1400. the Level 
an interworidng unit similar to die unit 1130 discussed above Gateway 1Z30 contacts the level 2 gateway 1401 and 
to convert the provider's bit stream data into an ATM cell indicates that it has a customer calling. The Level 1 Gateway 
stream format compatible with the Full Service Network. 1230 i<]entifles the customer to the level 2 gateway 1401 by 
The ATM switch transmits selected ATM cdls via optical 13 sending the standard billing telq>hone number for the calling 
fibers 1415 to the HOT'S U80. custwnex to the level 2 gateway. The CPE identification 

To establish a broadband communication session or con- information and the CP&type inf(Hmah(m that was sent in 
nection throunh flie network between an interactive infor- the initial origination message is also sent to flie level 2 
mation savi(S^provid« 1400 and a particular DBF 1217 gateway (VIP) at this time. TTie VlPIs levd 2 gateway may 
requires establishment of a virtual drcuit through the AIM 20 accept or reject the call afta receiving the imual request 
witch 1410 and die appropriate HDT U80. In the nrtwork indicating a customer is available, as m the network of FKi. 
of FIG. 3. a PVC conWUer 1420 stores date tables defining 1. If the level 2 gateway 1402 sends a message back to fce 
all possible virtual circuits ttirough the ATM switch and die Level 1 Gateway 1230 indicating a rejection of tte caU. the 
HOT'S to each terminal of a customer siAscribing to a Level 1 Gateway transrmts a message to tt>e DET 1217 
particular provider's services. Tliese data tables define the 25 instructing that terminal to display some form of caU rejec- 
header information and the particular fiber ou^t port used tion notice on die associated TV. 
to route ecus to the correct HOT and the time slot informa- Att«matively. die level 2 gateway 1401 ao«5«s *« caU 
tionontficdownstreamfibertotheappropriateONUscrving provides a server output port^mdpves a port idcntifia^^^ 
each DBF. The data tobies ttins d(*ne "pcnnanent virtual for die port on die server 1403 to the Level I Gateway 1^. 
drcuits" (PVC's) between die providers and the DBTs. 30 In response, ttic Level 1 Gatewayfransmits the X.121 
When a subsaiba initiates a session witfi a broadband address of die callmg customer s DBF 1217 to the level 2 
interactive service provider, for Biample VIP 1400, die gateway 1401. TTic level 2 gateway uses diat address to 
subscriber's DBF 1217 provides an appropriate "off-hook" initiate a new signalmg communication through the X25 
signal to die HOT 1180. The HOT 1180 sends die message networit 1220 with die subscriber s srt-ti^temin^ DBF 
dtfough the X.25 packet switched network to the Level 1 35 1217. The Level 1 Gateway identifies the broadband corn- 
Gateway 1230. When die Level 1 Gateway 1230 receives munication link number for die channel going out from die 
die addressed message from die HOT, diat Gateway uses die HOT to die requesting customer's DBF 1217. TTie Gateway 
X.121 address of die call« included in die message to deck 1230 sends a message to die PVC conttdler 1420 to 
its internal database to determine if the caller is a valid estoblish a virtual drcutt between ^e sdected provider 1400 
network customer. If the caller is not a vaUdcustom«, die « and die subscriber's DBF 1217. The PVC controttcr 
system tears downs die session. If die caller b a valid accesses its .datatables to identify JBavaflabte 
(istomtr. the Level I Gateway 1230 transmits an X.25 caU virtual drcuit between the jwwidcr 1400 and die DBF 1217 
accept message back to die tenninal and waits for die first for wUdi all necessary dements are ««rently avabWe. 

l^d message. When an available dnaiit is identified, die PVC contxoUa 

Once the call is accepted and an X.25 signalling link is 45 1420 provides appropriate instructions to die ATM switch 
provided, die DBF 1217 sends an initiation message diat 1410 and informs die Levd 1 Gateway 1»0 of the virtual 
savs "hdlo- Hus "hello" message indudes basic informa- circuit identifier. The Levd 1 Gateway 1230 informs toe 
tionsudiasacustomerpremisesequipment(CPE)identifier HOT UM of diat virtud dnaiit identifier and ii^lniclsto^ 
and a CPE type designation. Tbt Levd 1 Gateway 1230 HOT 1180 to "lodc-up" that arcuit as a currently artivc 
sends a menu and a banner diiough die downstream signal- so virtud circuit providing broadband commumcauons frwn 
ing «*annd, as in die earlier network embodiment As die saver 1403 of die provider 1400 to die subscnber s DBF 
discussed above, the menu is a screen of text listing VIP's 1217. 

available to tiiis customs or die VIP's diat die customer as If toe broadband communication connection is success- 
previously sdected for purposes of her customized menu fully established between die VIP s saver port and toe 
Presentation. The subsoiber reviews the menu on dieir 55 customer's DBF. die PVC controUer 1420 tranamubad^^ 
lelevision set and operates toe arrow keys on die DBF appropriate indication toereof to die Levd 1 Gateway 1230. 
remote control to move a cursor across toe menu to an Then toe Levd 1 Gateway tears down its own 3C.25 sigiid. 
appropriate potot on die screen, after whidi toe user presses ing connection wi* toe subscriber's srt-top terminal. At toe 
an<SrFER> key on die keypad or remote control. In same time, toe Uvd 1 Gateway 1230 uforms *c levd 2 
response to *e VIP selection input, toe DBF 1217 transmits 60 gateway 1401 Aat it has set i?) a good broadband link, and 
an Appropriate data signal upstream Uirough toe network to toe Uvd 1 Gateway initiates a bilhng record for the call 
toe Lwell Gateway U30 Altemativdy. if toe PVC controller 1420 informs die Uvd 

The Uvd 1 Gateway may execute a PIN number access 1 Gateway 1230 diat it could not establish toe broadband 
routine, as in toe earUer embodiment if die subscriber has connexion, toe Levd 1 Gateway passes tiiat infonnaUon on 
previously requested sudi access control for selected ones of 63 to toe levd 2 gateway 1401 a^ provide an appropriate 
toe VIP's. Vot sin^licity here, it is assumed tiiat toe cur- message fct display by *e DBF 1217 informing toe cus- 
rentiy selected VIP is not subject to such a PIN number tomer. 
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During the comniunication session between the sub- work provides broadcast video distributiOD. archival Wdco 

scnber and the VIP 1400, the DHT can transmit control services and interactive nuilti-media services as well as plain 

signalling upstream tfirough the ONU 1210 the HDT 1180 old telephone service. 

and the XJ25 data network to the level 2 gateway 1401. The Witiiin an area containing a large number of subscribers, 
level 2 gateway can also send signaling Information, such as s such as a LATA, a telco deploys a number of Loop Transport 
control data and text/gr^hics. downstream through the Interfaces 300, only one of which appears in the drawing 
same path to the DET 1217, For downstream transmission, (FIG. 4). At least as currently envisaged, cadi Loop TVans- 
the server 1403 will pa-ovide ATM cells with an appropriate port Interface 300 will be located in a telco central ofl&cc. In 
header. The AFNf switch 1410 will route the cells using the an area serviced through multqsle central offices, several 
header and transmit those cells over fiber 1415 to the HET lo different central offices would each have a Loop Transport 
serving the requesting subscriber. The HDT 1180 will rec- Interface similar in structure to the Interface 300 depicted in 
pgnizc the header as currently assigned to toe particular DET FIG. 4. In some respects, each Loop IVanspcst Interface will 
1217 and will forward those cells torough the downstream serve as the headend of an otherwise conventional optical 
fiber of pair 1190 and the ONU 1210 to that DET, in fiber trunk and coaxial cable type CATV distribution net- 
essentially the same maimer as for broadcast progranmiing. 15 work 

When a broadband session ends, e.g. as indicated by an In the Loop IVanspcHt Interface 300, a laser type optical 

exchange of i^^priate messages between the DET 1217 transmitter 303 transmits downstream signals throug^i fibers 

and the level 2 gateway 1401, the level 2 gateway instructs 305 to optical to electrical nodes referred to as "optical 

the Level 1 Gateway 1230 to tear down the broadband network units** or ONU's, The laser operates in a linear 

connection. The instruction includes the customer's billing 20 mode in toe range of 5-750 MHz. The transmitter has an 

telqihone number and the server port identification for toe optical flitter and can transmit to several ONU nodes 309. 

VIP port used for the broadband communication. In Each ONU 309 performs optical to electrical conversion on 

refuse, toe Level 1 Gateway 1230 stops toe billing timing toe downstream signals and supplies downstream RF clec- 

for that broadband session and transmits and instructioD trical signals to a coaxial cable distribution system 311. 

torough toe PVC controller 1420 to tear down toe broadband 25 The optical transmitter receives and transmits signals 

connection between toe server ptat and toe customer's from an RF (radio frequency) combiner 315. The combiner 

broadband port. As in toe network of FIG. 1, toe Level 1 315 combines and levelizes RF signals from several sources 

Gateway creates a log record of toe interactive broadband to produce toe appropriate signal spectrum fear driving toe 

call for purposes of billing toe VIP 1400 fox toe broadband optical transmitter 303. One set of signals 315 supplied to 

connect time. 30 toe RF combiner will be group of AM-VSB (an^ditude 

The Full Service Network illustrated in FIG. 3 will also modulated vestigial sideband) analog television signals from 

provide narrowband tranqxHt for voice and narrowband data one or more appropriate sources not separately shown. Such 

services. A digital switch 1310 or an analog switch 1330 will signals are essentially **in-toe<lear^ CATV type broadcast 

provide standard type plain old telephone service (POTS) signals capable of rece5>tion by any subscriber's cable ready 

for customers oftoe Full Sovicc Network. The digital POTS 35 television set 

switch provides a DS-1 type digital input/output port The analog television signals are broadcast from toe 

through interfaces conforming to eitocr TR008 or TR303. optical transmitter 303 thixMigh toe tree and branch optical 

The output may go to a digital cross-connect switch (DCS) and coax distribution network to provide "basic- CATV type 

1320 fcM^ routing to toe various HOT's or directly to a service to all subscribers on toe network For subscribers 

multiplexer (MUX) 1325 saving a particular HDT. The 40 dioosing only analog television service who do not have a 

MUX 1325 may also receive telephone signals in DS-1 cable ready television, toe Network operating conq>any 

format from toe analog switch through a central office offers a standard CATV type analog frequency converts, or 

taminal 1333 The central office terminal 1333 converts toe subscriber could dioose to purchase a converter on toe 

analog signals to digital and digital signals to analog as open market. The aetw(»k interface module in toe DET 100a 

necessary to allow communication between the analog 45 will also include a tuncx that permits subscribers to toe 

switch 1330 and toe rest of toe network. digital services to receive toe analog broadcast channels 

The MUX 1325 serves to multiplex a nunober of DS-1 through the same eq\upm&nt used for toe digital services, 

signals for transmission over one fibtt of an optical fiber pair The Network depicted in FIG. 4 also provides transport 

1335 to the HDT 1180 and to demultiplex signals received for digitized and compressed audio/video progranmiing. 

ovCT toe othCT fiber of toe pair 1335. The fiber pairs between so boto for certain broadcast services and foe intCTactive 

toe HDT 1180 and toe ONU's 1210 will also have a number services, such as video on demand. Such programming will 

of DS-1 channels to cany telephone and narrowband data be encoded and conqiressed in MPEG-2 fcnnat As dis- 

signals to and from toe subscriber's premises. The subscrib- cussed in more detail below, the present invention permits 

crs' drops 1215 include boto a coaxial cable and one or more specific use of MPEG encoded materials to offCT a variety of 

twisted wire paffs. In addition to toe video services dis- 55 interactive services witoout continuously utilizing a fiUl 

cussed above, toe ONU will provide telephone signals and MPEG encoded broadband channel to transport information 

appropriate power to toe subscribers* premises over toe to toe subscriber's DET 100*. 

twisted wire pairs connected to subscribers' telephone sets In toe illustrated Netwcxk, toe MPEG encoded video is 

1219. The ONU's will also provide two-way narrowband tran^>orted to each Lo<^ TYanspcMt Interface using asyn- 

data comimmication to the DET's in narrowband channels 60 chronous transfer mode (ATM) transport and switdiing. As 

over coaxial cable. noted above, ATM information is organized into cells each 

Hybrid Fiber— Coax con^irlsing a header, fvimarily for identifying cells relating 

FIG. 4 depicts an alternate implementation of a furtocr to toe same virtual connection, and an information field or 

video network utilizing a Level 1 Gateway in acoadance **payload**. The ATM cell header information includes a 

wito the present invention. The network of FIG. 4 is a hybrid 65 virtual circuit IdentificrAirtual pato identifier (VCS/VFt) to 

fiber-coax system which provides RF transport of boto identify the particular communicatioQ each cell relates to. 

analog and digital broadband services. The illustrated net- Per example, fcr broadcast signals, toe VO^VH will idcn- 
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tify a particular program channel. For a point to point of thcsigiialsasaconibin^bK«d«m()v«lhe^ 
W^sSn, eg. for ^ on demand, the VOATI in each network 311. The optica^ fiber 3W from the ^^f^^ 
header of the ATVl ceUs would effectively identify a specific ONU's 3W Mid the coaxial distribuOonsystems 311 ttoeto 
end point of the virtual communication lint provide a broadcast network transporting aU "towiistream 

In aTillustrated network, digital broadcast sovicc signals 5 prognitnming to aU subsaibtf pramsM serviced thereby 
318 in MPEG encoded form and arranged in ATM ceU At the subscriber premises, a network interface module 
packets are appUed to an ATM packet handler 319 in the (NIM) couples the sct-top device or d^ml entertaiiment 
lLp TVansp^Inteiface 300. These broadcast service sig- terminal (DBF) 100a to a drop caWe of the coaxi^J distn- 
nS^ oiiginani one or moie broadcast VlP's ATM servers bution network 311. In this Network configji«uon. the NIM 
which are essentiaUy the same stnicture as the servers/ lo includes an analog frequency tuner controlled by the micro- 
sources 1101. 1101 shown in FIG. 3. THe ATM broadcast processor 100 (HO. I) to sdectiyely receive the RF channel 
services willcattyprcmiumservicetypeprogramming. The signalUndutog those ^annels cw^g ^to^ ^Mama- 
ATM broadcast signals may originate from any appr^te uon. The NIM also includes a QPSK. QAM « VSB 
source (not show^or certain interactive strvices which demodulator to demodulate a selected one of die digitized 
utilize one digitized channel to provide limited downstream 15 i«ognun signab carried in one of Ihedigital slots wOm a 
transport to a large number of subscribers, the ATM broad- received 6 MHz channel «.d '^^pcifonn a f onvatd «»r 
cast ceU stream signals originate from a server 403', as correction function on the demodulated data. The digital 
discussed in more drtaU below. Fully interactive taoadband audioNideo signal processor 125 wittun the DET decom- 
didtal siiinals, in MPEG-ATM format, are also apphtA to presses received video signals, generates graphics display 
thrAmpackcthandlerfromanArMsvritch401.TheArM 20 information and performs digital to analog conversion to 
wicket handler 319 terminates aU ATM ceU tranqwrt produce ou^t signals compatihle with a convenUonai ttle- 
teough the Network: This handler receives the ATM cell vision set 100'. exactly as in the carto embodiments, 
streams and converts the ceU payload information into The analog timer m the NIM will tone m aU channel 
MraO 2 bit streams frequencies carried by the nrtwwk, indudmg those used for 

In addition to the analog iKoadcast signals, the RF com- 25 the analog broadcast services The DET lOOo indudes a 
Uner 315 whidi prepares signals fat downstream iransmis- bypass switch or Ae lite and an analog demodulator to 
sioobylheopticaltransmittcT303recdvcsavarietyofother selectivdy supply analog signals from flie basic service 
analog RF dgnals from a group of RF digital nHxhOators. diannds diiedly to the audioMdeo ou^t teimiiiaJs or to 
The RP anaiogoutputs from the modulators carry digital the modulator, to provide signals to dnve a standard televi- 
hroadband iXmSon. The content for the digital RF 30 sion receiv«x. The DET 100a therrfore can be iised as a 
modulators comes from the ATM packet handler 319. A frequency converter for reception of *« 
^wa* controller 323 and an assodated network data As in the earlier embodiments, eadi DET lOOo mdudes 
troccssor(NDP)325usetheVa/VHheaderfromflieArM a remote control and/<a keypad to receive vanous selection 
ceUs to control the ATM packet handler 319 to route the signals from a user. At least in response lo certain uw 
MPEG bit streams to the approoriate ones of the digital RF 35 inputs, sudi as selection of a pay per view went, the DET 
modulators 317 ^ ^ sigoais upstream over a signaling channel on 

U S Pat No" 5031 494 to Wadiob. the disdosure of the coaxial cable to the ONU 309. The actual transmission 
whidi" is incorponted herein in iu entirety by ref«nce. of any sudi data signals 

teadicsquadmlmriAase shift teyed (QPSK) modulation <rf in response to a poUmg of the DET by tte ONU 309^ The 
a DluraliOr of video, audio and data signals into a single data -to ONU 309 combines upstream data signals from the DET s 
sheam wiHan a standard six MHz dwnnd aUocation for serviced therdjy and transmits those signals upsfreMn over 
tnmsmission over a CATV type distribution network The another optical fiber 307 to an opH^recwver 308 m the 
^«tly preferred implemenUtion uses 64 QAM Loop Transport Interface 300. Eadi DBF 100a may transit 
(quadrature amplitude modulation) or 16 VSB (vestigial data on a different carrier fr^qu??^' T^^f" 
rideband) molSon tediniques in the RF modulators 317 43 networit contrdlcr knows whidi DET seat particular data 
in the Loop Ttansport Interface 300. Using 64 QAM, 4 based on the recdved frequency diannd. Alternativdy, for 
dianneuT 6 MWuA MPEG encoded digital video infor- interactive services, the DET may transmit a umque identi- 
mation can be modulated into one 6 MHz bandwidth analog fication code with the upstream message. ^ _^ . 
dianneL Similariy. 16 VSB yidds 6 channds of 6 MWts/s Certain digital program signals cam^ on die ndwork 
MPEG encoded digital video information modulated into so may be encrypted using encryption teehn^ogy and lay 
one 6 MHz bandwidth analog dianncL Eadi RF modulator codes. Ddails of spedflc Moyption algonlhms. the toy 
rroduces a 6 MHz bandwidth output at a different carrier codes and the predsc tedmiques for downloading the key 
freauency codes to die DBT's are weU known to those skilled m the art 

The 6MHz bandwidth RF signals from the modulators and familiar with the relevant patentt and Uteratoire. 
317 are supplied to the trntfcal transmitter 303 fot down- S5 In the implementation of the netwodt Utaarated u PlO. 4, 
^leam tiaiZission together in a combined spednmi with an ACC 4000D 331 serves as a video admmistration module 
theAM-VSBanalMtelevisionsignaU316.Thcdownstream (VAM). The ACC 4000D or VAM perfonns xt top man- 
iranspcxt of the digital programming is an RF transmission aganent and spedfic program access control function. In 
exarthTaie same as for the analog basic service diannels, but particular, service profiles for eadi customs on Oe network 
eadi of die diannels from die RF modulat«HS 317 contains 60 and dieir DBT's are set up and stored wiflun die Levd 1 
4 or 6 digitized and compressed video program diannds. Gateway 411. The Levd 1 Gateway 411 may also provide an 
referred to hertsinaflei as "slots". The 6 Mhz digital program interface to appropriate hilling systems (not shown) far 
diannelswillbecairiedthroughdiefibcrandooaxialsystem some broadcast services, such as p^ per view. For ATM 
in standard CATV channds not used by die analog basic broadcast services, when a subsaiber first signs up, a 
service programming. The ONU 309 is essentiaUy transpar- 65 portfoUo of diannels subsaibcd to by diat cu«omcr is 
^to bTTTalog basic savice diannds and die esteWished in the subscriber's profile date within the VAM 
diannds carrying die digital programming and supplies all 331. Based on diis profile data, the VAM will download a 
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service map into the subscriber's DET lOOto. The down- basis, in essentiaily the same manner as in mobile radio 

stream transmission portion of the network provides an systems. TWo additional fibers and a second optical trans- 

out-of-band downstream signalling channel to the DEr*s, mitter and receiver pair would carry die two-way tclq>hone 

for example for the downloading of the service m^ infor- signals to and from the ONU 309. Because of the use of the 

mation from the VAM 331 to each DET 190a. This down- s separate optical links for telephone service in this alternate 

stream signaling channel also carries signals for contrcUing in^lementation the HDT and telephone switch need not be 

software downloading and/or selection of certain channels closely associated or collocated with any particular one of 

or frames for decoding in interactive sovices. Transport Interfaces. 

All digital teoadcast service signals are broadcast into Battery power for telephone service and for the various 

each subscriber's premises, and each DET 100a includes lO "»^fcc* ^ ^ applied through the OWs 309 and 

means for receiving and decoding each such digital broad- ^^^^ downstream over die coaxial cable, 

cast s^ce channd. as discussed above with Sto^G. implcrnent^on of the network iUustratedin FIG 4 

1. The microprocessor in the DBF 100a contnfls access to J^JL'V^^ informaUon providers (VIP's) for 

o.*« ^^■♦k^*-/!!™^*!, u . A Tu A I A A . * interactive broadband sovices, such as video on demand. 

Zifn t^ea^^ r ^"^^^ ^Pfo^- For archival services and many other interactive services, 

n^^oredmdie sy^«^ 15 each VIP has a level 2 gateway and some form of broadband 

subscrito requ^ts HBO, and that subsoiber has paid to information file server 403. The ATM switeh 401 provides 

subscnbe to HBO, die subscnbcx*s DET 100a will contain communications links b<^eca the Loop Transport Intcr- 

map information instructing it to tune die RF channel and faces 300 and the level 2 gateways and file servers 403. 

select and decode die digital i^ogram slot carrying HBO f<x Customer access to the VIP's is controlled dirough one or 

diq^lay on die subscriba-'s television set 100*. However, if x possibly more programmed con5)uler or processor dements 

a requesting subscriber has not paid for HBO, the down- peifonning the processing functions of the Level 1 Gateway 

loaded service m^ will not provide the requisite data for 411. A permanent virtual circuit (FVC) controller 415 and a 

tuning and decoding of that channel video manager 417 respond to signkls from the Level 1 

The illustrated Network also offers pay per view services Gateway to control the point to point routing dirough die 

tiirough the ATM broadcast program diannels 318. A user 25 NetwwL 

selects a pay per view event by operating the DET 100a. The controller 415 stores data tables defining all 

DET 100a transmits a purchase message upstream through possible virtual circuits dirough the ATM switch 401 and die 

die Loop Transport Interface 300 to die Level 1 Gateway LoOP TranspOTt Interface 300 serving each DET tominal of 

411. If the audiorization data in die subscriber's profile in die * customer subscribing to eadi particular provider's ser- 

Levd 1 Gateway indicates diat die DET identification is 30 J^^^ ^ *® information and 

vaHd and die subscriber is audiorized to purdiase such ^^^^.F^ ^ ^^J^f^^^f ^ 

events, the Level 1 Gateway instructs die vidcimanaga 417 ?,^!t^J^H^^ k^- ^f^t^ "^"^ 

to autiiorize reception (and provide a decryptiTkey if ilLJ^' sumlar data tablt^ idenUfymg the tamsimssion 

,..v w *^ ^ ^ • . . ^^^i'""" Acjf u Tions, RF channels and multiplexed disitai channd 

needed). Ito response to an ^^^P^^^^Uon from die ^-rf, be used to tran^ort eaS^ stream 

Uvd 1 Gateway 411, Ae DET 100a decodes the pay per 35 processed by the Am packet handI^19 dirough die^ 

view event in essentially the same manner as for odier 305 to die ^jpropriate ONU 309 saving each DET, The data 

pramum services earned on die ATM broadcast channels tables in die FVC controller 415 and die video manager 417 

318, as oudincd above. If die decryption key is needed, die dius define 't>amancnt virtual circuits" between die VIP's 

Levd 1 Gateway 411 actually instructs the video manager equipment 403 and die DET's lOOo. 

417 to instruct die VAM 331 to transmit die key to sub- 40 For a full broadband interactive session, the subscriber 

scriber's DET lOOo. operates the DET 100a to interact widi the Levd 1 Gateway 

The implementation of die network iUustratcd m FIG. 4 411 and sdect a VIP in a mann^ similar to die operation in 

also provides tdephone service. Between the optical net- die network of FIG. 1. The PVC controller 415 responds to 

work unit and die subscriber iM^miscs, die 700-750 MHz instructions from die Level 1 Gateway by activating die 

portion of the spectrum on die coaxial cable will cany die 45 ATM switch 401 to establish a downstream virtual circuit 

telephone signals. This allocated spectrum provides trans- padi between a port of the VIP's server and die ATM packet 

port for 24 DSO tdq>hone channds. Each subscriber pre- handler widiin the Loop Transport Interface 300 servicing a 

miscs will have tdephone interface referred to as a Cable subscriber requesting a call connection to the particular VIP 

NetWOTk Unit (GNU) 340 coupled to die coaxial cable which The video manager 411 assigns a particular one of die 

serves to coujde two-way signals b^een a twisted wire 50 digitized video channd slots in a digital program type RF 

pair into die home and die tdq>hone frequency channds on channd to cany die particular point to point communication, 

die co«ial cable 311. Specifically, die video manager controls die ATM packet 

Camcr frequencies used for tdqrfione services may be handler 319 to route MPBG data recovered from the ATM 

individually assigned to particular subscriber's CNU's. cells for die particular p<»nt to point communication to die 

Also, die tdc|)honc signal spectrum is carried on die same 55 port for one of the RF modulators 317 so diat die modulator 

two fibers diat carry die video and die upstream signalling will include die MPEG data in die assigned digital channd 

between Uic Loop Transport Interface and ttie ONU. slot widiin a particular 6 MHz RF channeL The video 

Upstream tdq)hone signals are J^lied from die optical manager 417 also transmits a signal downstream dirough die 

receiver 308 to a host digital terminal (HDT) 343 which signaling diannd to die subscriba's DET 100a instructing 

provides an interface to a standard digital tdephone switch 60 die DET to tune to the particular RF channd and decode 

345. Downstream tdqAone signals from diat switdi pass MPEG data from die specifically assigned digital channd 

through die HDT 343 to die RF combiner 315 for transmis- widiin diat RF channd. Similar dynamic assignments of RF 

don in die 700-750 MHz frequency range over the fiber to channds on a CATV system to individual tominals fca- 

die ONU 309 and die coaxial cable distribution system 311. interactive services are disclosed in U.S. Pat No. 5^20,420 

In an alternate implementation not shown, die Loop 65 toHoartyrtaL and U.S. Pat No. 5,136,411 to PaiketaL, die 

TVansport Interface 300 would dynamically aUocate die DSO disdosures of which are incc«pccated herein in die entirety 

diannels on the coaxial cable system 311 on a timesharing by reference. 
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Concutrentiy. the Level 1 Gateway 411 would instruct the When the Level 1 Gateway 4U ^^f'^^lj^^^ 

PVC a>ntroUCT 415 to control the ATM switch 401 to iroUer 415 and the video manager 417 to t«jr down a 

establish an upstream virtual circuit for control signals sent broadband communication session, the Gateway 4U expects 

from die DET lWk» up through the fiber-coax network and responses from both of tfiose controllers 415, 417 withm a 
receiver 308 to the VXP*s level 2, gateway. The combination 5 predetermined time interval. If either the PVC controller 415 

of upstream and downstream, point to point channels are ^ the video manager 417 does not respond within the 

used for downloading of operating system and applications predetermined time interval, the Level 1 Gateway 411 will 

software and for interactive service communications in g^^jj ^ ABORT message to the non-responsive controller 

essentially the same manner as in the Video Dial Tone ^j. 417 ^ cancel the original session establishment 
Network of FIG. 1. 10 message, and the Gateway 411 will also record the failure in 

As noted above, the Level 1 Gateway 411 receives status ^ 

and failure notifications as part of its ongoing operations. ^ depicts a functional hierarchy stack of the software 

These functions of the Gateway 411 ffc quite simUar to network operations relating to toe Level 1 Gateway 

those of the Gateway 2U in the netwoik of HG^ except i^^piementation in the hybrid fibcr-coax network of FIG. 4. 

that the Gateway 4U receives event notifications from ^shown in HG. 5, the network functionality can be 

elements of the nftworiL Abo m tfje P^^^^^V ^nceptuaUy divided into six block elements, service data 

embodiment of the network ofFIG. 4^ ^t^s service control ftinctions, session management 

^Sc function of the video manager 417. In such an agement functions and actual element functions.^^^^ 
Ibodiment^theieisnolongcxaneedforthevideoprovider 20 data functions, semce control functions, 

sorldceo&nter (VPSC) ment functions, and connection management functions all 

The video manager monitcrs 417 operations of the loop are performed by scltwaic appUcation modules running on 

transport interface 300. As part of its monitoring function, the Level 1 Gateway 411, 

the video manager 417 also determines the status of com- in the diagram of FIG. 5 and the following description 
munications to eadiDBTlOOfl. As such, the video manager 25 thereof, '•VET refers to the video information user ot 

automatically knows the status of all components between subscrib<^, and the acronym "LTT rcpiescnls the loop 

the ii^ut ports to the lo<^ transput interface and the output transport interface 300. 

ports of the DETs 100a. The service data functions application nKxhile provides 

A variety of known techniques can be used to check the ^^^^ ^ customer and the network. The 
status of communications to the individual DHT's. Fa: ^ service data functions also include accumulation and main- 

ejiamide. the video manager 417 could periodicaUy transmit tg^ance of service related data. In particular, the service daU 

a status interrogation signal to each DEF 100*^ throug|i Je ^^^^^ yiP related data and subscriber or VIU (video 

out-of-band signaling dianneL If currently opcrablc^fte i^f^^jn^tij^ user) related data. The VIP related data function 

DET would transmit a status message back upstream information (VIP identification code, 

throu^toesignalingdumndmform^^^ ^^^Mc^on, level 2 gateway sig^^ 

^^^l:^^^^^^^ ^^eoSET'ssendced by cache's ^^^^ 

^Sa^sr^foulVsSni ^^^^^'^^^^'^^^^T^?"?;;^^ 

S^S^Te video ^<r417, cither immediately in control functionality as needed. The VIU related data func- 

rcsponse to fault detection or in response the next periodic tion stores subscriber service profile inf^matton for each 

intarogation by &e video manager. The video rnanager 417 40 end user and makes that data avadable to the service control 

wouldalso interpret a failure of a DET 10«d to respond to functionaHty as needed. The "ser profit data may mdudc 

an intcrrogatioT« to confirm any olh« message sent to the information such as the type of DET, DET identificaUons (if 

DET withL a predefined period of time as a fault condition. necessary), global address and/or billing tclq)h<Mic number, 

During the call set up processing, the Levell Gateway signaling address, eto. , 

41lWreceive an indication from the PVC controller 415 43 The second functional level performed by an application 

and/or the video manager 417 that one or botti can not software module running in the Level 1 Gateway 411 relates 

establish a desired broadband oomicction. The PVC control- to the service control fimctions of the network. This is Ae 

Icr 415 also monitors ongoing operations of the ATM switoh level at whidi most of the mteractions with the VIP and the 

401 and the video manager 417 monitors communications subscriber take place. As shown, these interacttons between 

through the loop transport interface 300 at all times, and 50 the Level 1 Gateway and &e DEF indudc personal <H<ions, 

each inform the Level 1 Gateway 411 upon detection of event wdering, service activation, profile and subscription 

any fault or intcm^on in any currentiy estabUshed broad- management, CPE software management, VIP directory/ 

band connection. The level 1 Gateway 411 transmits notice menu, authorization management and session agent 

of an inability to establish a desired teoadband session Personal options permits a subscriber to customize ccrtam 

trough the signalmg channel to the requesting DET 100a, 55 video dial tone related options through direct mtaaction 

using w)ticessu^s shown in FIGS. 2F and 2Gdq^ with the Level 1 Gateway 411. 

on whether « not other VIP* s arc available to the particular examples of personal options set up and modified tinrough 

subscriber at the time of the call If the Level I Gateway 411 this interaction with the Level 1 Gateway include PIN 

receives notice of a fauh in an alieady estabUshed session, numbers, VIP menus, and hours of service. Another person^ 

the Gateway 411 stops accumulating billing data f^ that 60 ofrtion mi^t aUow the subscriber to sjxsdfy ccrtm 

session and transmits a message regarding the faihire to the the day or week when the netwcHk should permit access to 

VlP's level 2 gateway. The level 2 gateway may provide an certain broadcast or interactive services, 

apwopriate notice to the subsaibcr through the signaling THe event ordering interaction permits a subscriber to 

that portion of the session is still operative, interact with the Level 1 Gateway to specify a pay per view 

Altcmatively, the Uvd 1 Gateway may transmit an appro^ 65 event to be broadcast in the ftiture which the user wants 

wiate display notice to the DET lOOa tiirough the signaling authorized in advance, to insure on-timc reception. As part 

Sannel. ^« function, the Level 1 Gateway maintains event related 
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data for the various broadcast VJP*s and their respective The authomation management application software, for 

events and interacts with the subscriber through the DKT to exan^)le. might be used to define a pass code to permit a 

infonn the subscriber of upcoming events and receive event subscriber access to the event scheduling/ordering 

order inputs from the subscriber. The Level 1 Gateway 411 application, particularly if the subscriber is paying for die 

also signals the DHT 100a at the appropriate time to at least 5 ordered event by credit card. 

notify Ihe user and may instruct the DEI to turn on and/or The session agent function or plication submodule of 

select the expropriate channel and digital video slot to the Level 1 Gateway actually translates a subscriber's 

receive and display the CHdered event request to communicate with a particular VIP and that VIP's 

The service activation function permits the user to specify acceptance of the call from the subscriber into a command 
various levels of broadcast service thai are to be provided to lO to the next level to take actions to set up the desired 
the subscriber through the subscriber's DET's. The jnofiie conuminication session. Specifically, the agent 2q)plication 
and subscr^tion management function is similar and related maintains status information for eadi user session, whether 
to the service activation function. The profile and subscrip- the session has an external end-point to a VIP or an internal 
don management application provides an automated means end point within the Level 1 Gateway (c.g. to the directory/ 
for the user to alter tiie user's profile and subscription 15 menu application, the event scheduling/ordering application, 
information stored in the Level 1 Gateway. This software etc.). The session agent application responds to various 
application submodule communicates relevant change infor- requests from the user, from the VIP, or fix)m the application 
mation to necessary systems, e.g. CPE software within ttie Level 1 Gateway to establish, modify or break- 
management, session management and/or network down a session and jaovides appropriate instructions to the 
management, to inoplement desired changes. For example, 20 session manager application to actually establish, modify or 
this application submodule can be used to change breakdown sessions. In turn, the session agent functionality 
scrambling, encryption or interdiction status of a broadcast receives feedback from the session manger as to the results 
channel for the user. As another exanqde, through the profile of &e instructions and in response thereto provides reports 
and subscription management function the Level 1 Gateway to the end users and to the VIP's. The session agent 
would interact with the subscriber to add service for a new 25 apfdication submodule controls whidi sessions are active at 
DET at the subscriber's premises. any time, from an end user pcr^>ective, and which if any 

Under the CFE software management function, the Level sessions become active upon tcrminatioD of an existing 

1 Gateway will download software needed by the DET for active session. Fot applications internal to the Level 1 

a particular call, if needed. Examples of such software Gateway, the session agent also effectively wakes up and 

downloaded from die Level 1 Gateway include customized 30 terminates the relevant application. Another feature cf ttie 

broadcast channel maps, signaling protocol versions, and session agent application is that it jiovides a mechanism to 

complete signaling protocols. Also, if the DET lOOa is not notify the user of events, e.g. network failures. Finally, the 

capable erf conununicating with a VIP selected by the session agent functionality provides billing related informa- 

subscriber, the Level 1 Gateway 411 can download a tran&- tion to the billing system. 

lation program to the DET to convert messages compatible 35 As seen from the above discussion, the service control 

with the DET to and from message fcMmats con^>atiblc with functions provide commands to the next lower level func- 

the VP's equijaiient I>q)ending on the type of downloaded tionality to start making and/cr terminating the communi- 

software, the downloading may occur only once at the time cation connections through the network. The next lower 

of installation, periodically or on an as-needed basis. level functionality, the session management functions breaks 

The VIP directory/menu plication submodule jHesents 40 down each session into each end-to-end connection required 

an interface to the end usct to navigate among video dial f ot that session. The session management software applica- 

tone service features offered through the network. This tion module maintains addresses of the network interface 

application submodule presents the user with options, points of all of the VIP servers and each user's DET. The 

receives selections from the users and translates selections session management module functionality responds to 

into service requests for processing by tiie session agent 45 requests from the session agent apf^ication to establish and 

function aR)lication submodule. Options available to the breakdown session, relates user and VIP identifiers to the 

user, in an initial preferred embodiment, indude: establish- ^3propriate addresses for their respective network interface 

ing an internal session (witiiin Level 1 Gateway) with a points and converts each individual session between two 

profile/subscription implication, establishing an internal ses- netwc»k interface points into the individual connection links 

sion (within Level 1 Gateway) with an event scheduling^ 50 needed for that session. The session management applica- 

ordering application, establishing an external session (wiA tion module then provides appropriate requests to the net- 

a level 2 gateway) to a particular interactive VIP, help work connection managcnacnt functionality to establish and 

functions, terminate a current session and resume an earlier taeak down the individual connections which make up a 

intcractivesession(oncof two maximum). For SOTJC VIP* s, session, and tiie session management application module 

the VIP directory/menu application software may also pro- 55 receives feedback on die results of those requests. The 

vide menus of the particular VIP's services. Fwexan^le, if session management plication also monitors the entire 

one VIP offered video on demand, home shopping and home session to mflintflin status infonnation regarding active sys- 

hanking services, that VIP might have the Level 1 Gateway tern topologies, and this plication collects the actual usage 

present the user with a menu of those services before information and passes that infonnation to the billing sys- 

actually iH-oceeding to establish the session with tfiat VIP*s 60 tern. 

equipment. The VIP would have access to the menu data to The connection management application module also has 

update that data a& needed. access to addresses of the network interface points of all of 

The authorization management api^ication submodule the VIP servers and eadi user* s DET as well as the addresses 

provides a generic authorization control capability that can of the entry and exit points of each subnetwork. The 

be re-used across different ones of the services iqjplications. 65 connection management application breaks down eadi cnd- 

This functionality would be separate and in addition to the to-end connection identified by the session management 

PIN number functionality offered by the personal options. functionality into all of the network subsystem elements 



05/23/2003, EAST Version: 1.03.0002 



5.748,493 



35 



36 



10 



20 



23 



needed to con^jlcte the connection. This i^lication coor- 
dinates with tiie subnetwork controllers (PVC controller, 
video manager in Ul and ACC-4000D) to determine avail- 
ability of necessary transport capability and issues requests 
with end point addresses for each network subsystem (VIP, 
VIU. PVC, LTI) for the requisite connectivity. Using this 
methodology, the connection management application mod- 
ule responds to requests from the session management 
function to establish and break down a connection between 
interface points of a VTP and an end user by providing 
corresponding requests to the relevant subnetwork conGol- 
lers. The connection management application also receives 
feedback from the clement management functionality appli- 
cations performed by those controllers and notifies the 
service management aj^lication of events, such as failures. 

Each clement management function maps the course or 
route through the tcsptctive network subsystem and pro- 
vides instnictions to the relevant network dements to pro- 
duce tiic actual connections. ATM dement management is 
the function of the PVC controller 415, and routing through 
the loop transport interface (LTI) 3(W and the hybrid fiber- 
coax distribution network to the individual DETs IWa is 
controlled by the video manager 417 and the video admin- 
istration module (VAM) or ACC-4000D 531. 

The ATM element management functionality maintains a 
view of allocated ATM connections and available resources 
across tiie ATM portion of the netw(^k. This functionality 
responds to commands frcan the connection management 
f^lication oi the Level 1 Gateway 411 to establish virtual 
circuits through the ATM portion of the network and jffovide 30 
corresponding instructions to the ATM switching elements. 
The ATM clement management functionality also collects 
event and status data and aggregates traffic statistics through 
the ATM switching elements. Another function of the ATM 
dement management application is to ncdfy the connection 
managenient application of events, such as failures, in the 
ATM subnetwork. 

The access subnctwcric management applications per- 
formed by the video manager and the ACC-4000D respond 
to requests from the connection management plication of 40 
the Level 1 Gateway 411 to establish both downstream video 
conmuinications and two-way signaling communications 
over tiie hybrid fiber-coax distribution system. The channd 
and digital slot allocation functions of the video manager 
and the encryption/authorization control functions of the 
ACC-4(XX)D have been discussed earlier, particularly with 
regard to operation of tiic network of FIG. 4. 

The last element of Uie functional hierarchy stack 
depicted in FIG. 5 relates to the actual dement functions. 
Fot the AIM subnetworic this function is preformed by the 
ATM switch 461 which will provide switched ATM perma- 
nent virtual circuits for point to point connections from 
VIP's scrven to ports of the packet handlers on the loop 
transport interfaces. As part of its operations, the ATM 
switch 401 will collect traffic statistics and monitor the status 
of its switch fatKic and of iixlividual connections. The ATM 
switch receives and responds to commands from the ATM 
pc^on of the element management function, i.e. from the 
PVC controller, to cstaWish and tear down ATM connections 
and provides notice of various events (induding failures) to 
the dement management function. The actual element func- 
tion for routing through the hytjrid fibcr-coax system to 
individual DET's is performed by the loop ttansp<Mt inter- 
face (LTI) and the dcsoambler functionality of the DET, as 
discussed above with regard to FIG. 4. 

Although preferred embodiments of the Level 1 Gateway 
operation and digital video distribution networks using that 



Gateway in acc<Md with the invention have been described 
in detail above, it should be dear that tiic present invention 
is capable o£ numerous modifications as would be ^>parent 
to one of ordinary skill in the art. For cxano^lc, the detailed 
discussion of the Level I Gateway above assumed only 
data/signaling conmiunications between that Gateway and 
the DET, Consequentiy sdection menus, etc.. from the Levd 
1 Gateway took the form of text and/or graphics. The Levd 
1 Gateway could transmit still frames of MPEG encoded 
video infonnation through the signaling channd, or full 
motion video if a teoadband port is provided to tiiat Gate- 
way. Also, the Level 1 Gateway need not be a stand alone 
device. The functionality of that Gateway may be c<Miibined 
with that of other netw<wk components, such as the SAM 
(FIG. 3) or the VAM (PIG, 4). Alternatively, in the networics 
of HGS. 3 and 4, each HDT or Loop Transport Interface 
may be progranuned to perform part (rf or all of the Level 1 
Gateway functions. These and any other apparent modifi- 
cations all fall within the purview of the appended claims. 
We claim: 

1. In a conamunication network sdectivdy providing 
broadband conununication links between servers operated 
by a plurality of service providers and a plurality of sub- 
scriber tenninals, a method conqsrising: 

recdving a selection of one of the service providers at a 
gateway control dement of the network from one of the 
subscriber tenninals; 
controlling the Inoadband coimminication network- to 
atteirq>t to establish a broadband communication Link 
through the network between a server operated by the 
sdected service {Hovidcr and the subscriber's terminal; 
d^ermining that the broadband communication link can 

not be established through the network; 
transmitting a message indicating inability to establish the 
broadband comnmnication link to the subscriber's ter- 
minal; and 

in response to the transmitted message, providing a notice 
to the subscriber. 

2. A method as in daim 1, wherein if the inability to 
establish the communication link was caused by all pc»ts of 
tiie server operated by the sdected service provider bdng in 
use, the notice provided to subscriber indicates that the 
selected provider is unavailable. 

3. A method as in claim 1, wherein if oCher servers 
^ operated by otiicr service providers are currently available to 

the subscriber, the notice provided to subscriber suggests 
that the subscriber select another service i^vidcr. 

4. A method as in claim 1, wherein the step of providing 
notice comprises visually displaying the liotice to subscriber. 

5. A method as in claim 1, wherein the established 
broadband conmiunication link provides downstream trans- 
port for digitized and confessed audio/video infcmnation 
from the broadband server to the subscriber's terminal for 
presentation to the subscribei: 

6. In a communication network sdectivdy providing 
broadband communication links between servers operated 
by a plurality of service pfovidcrs and a plurality of sub- 
scriber terminals, a method comprising: 

recdving a selection of one of the service providers at a 
gateway control dement of the network from one of the 
subscriber terminals; 
oontrx>lling the broadband coxxmuinication network to 
atteix^>t to establish a broadband communication link 
through the network between a server operated by the 
sdected service provider and (he subscriber's terminal; 
monitoring status of the established broadband commu- 
nication link; and 



35 



50 



55 



60 



63 



05/23/2003, EAST Version: 1.03.0002 



5,748,493 



37 



38 



Upon detecting occuuence of a fault or intemiption in the 
established broadband communication link, transmit- 
ting a message indicating a fault or intemiption to the 
subscriber's tenninal; and 

in response to the transmitted message, providing a notice ^ 
of the fault or interruption to the subscriber. 

7. A method as in claim 6, wherein the step of providing 
notice comprises visually displaying the notice to subscriber. 

8. A method as in claim 6. wherein the established 
broadband communication link provides downstream trans- 
port for digitized and confessed audio/video information 
from the broadband server to the subscriber's terminal for 
presentation to the subscriber. 

9. A system comprising: 

a communication network selectively providing broad- 
band conmiunications links; 

a plurality of information service provider systems con- 
nected to the network, each provider system being 
capable of transnutting broadband digital information _ 
via a communication link through the netwock; 

a plurality of teiminals for transmitting control signals 
upstream dirough the network in response to user 
inputs and for providing displays in response to infor- 
mation received through the network; 2S 

controller means for controlling establishment of broad- 
band communication links through the tHX>adband com- 
munication network between the inf(Kmation service 
provider systems and the terminals; and 

a gateway instructing said oontroUo' means to establish ^ 
links in response to requests from subscriber terminals 
and responsive to notification from the controller 
means that a link to a specific terminal can not be 
established or is subject to a fault or interruption for 
providing notice to said specific terminal. 3S 

10. In a system conqxising: 

a conmiunication network selectively providiog broad- 
band communications links; 

a plurality of information service provider systems con- ^ 
nected to the network, each provider system being 
capable of transmitting broadband digital information 
via a conmumication link through the network; 

a plurality of terminals for transmitting control signals 
upstream through the network in response to user 45 
inputs and for providing displays in response to infor- 
mation received through the network; and 

controller means for controlling establishment of broad- 
band communication links through the network 
between the information service provide systems and 50 
the terminals; 



a gateway for: 

(1) instnicting said controller means to establish iden- 
tified links in response to requests from subscriber 
terminals, 

(2) receiving notification from the conCroUer means that 
a link between a selected provider's system and a 
specific tenninal can not be established or is subject 
to a fault or intemiption, and 

(3) providing notice to said specific terminal that the 
link between the selected provider's system and the 
specific terminal can not be established or is subject 
to a fault or interruption. 

11. A communicadoa method comprising: 

receiving a request f<x service from a subscriber's termi- 
nal at a level 1 gateway control element of a broadband 
communication network; 

in response to the request for service, generating menu 
information Listing a plurality ci broadband informa- 
tion service jHwiders available through the broadband 
digital communication network; 

transmitting said menu information from the level 1 
gateway to Ae tenninal; 

visually displaying the menu to the subscriber; 

receiving a selection of a service provider listed on the 
menu from the subscriber's terminal at the level 1 
gateway; 

transmitting a query n^ssage from the level 1 gateway for 
a level 2 gateway operated by the selected service 
provider identifying the subscriber's terminal; 

if the level 2 gateway is ready to accept comnuinications 
from the subscriber's terminal: 

(1) establishing a narrowband signaling communica- 
tion between the level 2 gateway and the subscriber's 
terminal, 

(2) establishing a broadband digital communication 
though the netw(M^k between a broadband server 
associated with the level 2 gateway and the subscrib- 
er's terminal, 

(3) transnutting digitized, con^>ressed audio/video 
information duough the established broadband com- 
municatioo from the broadband server to the sub- 
scriber's terminal; and 

if the level 2 gateway is not ready to accept communica- 
tions from the subscriber's terminal: 

(a) transmitting a notification message to the subscriber's 
tenninal, and 

(b) displaying the notification message to the subscriber. 
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